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yneSHHK 



1. HA3HA*IEHHE PJIC, COCTAB H PA3MEIH,EHHE HA nCBHUHH 



noABHJKHaa paAHOJiOKan,HOHHaa CTaHHHJi 11-37 b npouecce coBepineHCTBOBaHHa 
npeTepnena hcckojibko MOHH(|)HKaHHH, OTJiHnaiomHxcji nocTpoeHHeM HeKOTOpBix 
ycTpoHCTB. B HacToameM noco6HH ocHOBHoe BHHMaHHe yflejiaeTca nocjie^HeH ee 

MO£H(|)HKaHHH - PJIC II-37P. PaHHHH MOflH(J)HKaLl,HH II-37M paCCMaTpHBaeTCH B 

oft'bQMQ oco6eHHOCTeH nocTpoemra cooTBeTCTByiomeH annapaTypbi. 

PJIC npeflHa3HaHeHa ^Jia Be^eHHa pa^HOJiOKaiiHOHHOH pa3Be^KH B03,nyiiiHBix 
LteneH, o6ecneneHHa HaBe,neHH5i HCTpe6HTenBHOH aBHauHH h n,ejieyKa3aHHH 

36HHTHBIM paKCTHBIM KOMIIHeKCaM. PJIC COCTOHT Ha BOOpy>KeHHH 

pa^HOTexHHHecKHx 6aTanBOHOB h pa^HOJiOKaii,HOHHBix pOT h no KanecTBy h 

TOHHOCTHBIM XapaKTepHCTHKaM pa^HOJIOKaHHOHHOH HH(|)OpMaHHH OTHOCHTCH K 

KJiaccy PJIC 6oeBoro pe)KHMa. 
PJIC o6ecneHHBaeT: 

o6Hapy>KeHHe B03,nyiHHBix Hejieii h H3MepeHHe hx nnocKOCTHBix icoop,HHHaT: 
a3HMyTa h ^anBHOCTH; 

onpcuejiemie rocynapCTBeHHoii npHHa^jiOKHOCTH o6Hapy>KeHHBix Hejieii no 
npHHn,nny «cboh - qy)KOH» n HHflHBHflyajiBHoe ono3HaBaHne cbohx oGteKTOB c 
noMom,BK) HP3 cpe^Hen moihhocth 1JI22, c kotopbim conparaeTca PJIC; 

nejieHran,HK) nocTaHOBiuHKOB aKTHBHBix noMex no a3HMyTy; 

onpe^eJieHHe xapaKTepncraK neneii (cocTaB, 6oeBBie nopa/iKH, Kypc, ckopoctb, 
MaHeBp). 

TaKHM o6pa30M, PJIC oGecnennBaeT H3MepeHne nnocKOCTHBix K00p,zniHaT, T.e. 
HBJiaeTCH ^anBHOMepOM. CteM paflnojiOKan,HOHHon HH(J)opMan,HH ocymecTBJiaeTCfl 

pyHHBIM CnOC060M - BH3yaJIBHO C 3KpaHOB HKO. 

JJjm H3MepeHHH np ocTp aHCTB chhbix KOOp/niHaT PJIC MO)KeT conparaTBca c 
BBicoTOMepaMH IIPB-11, IIPB-13. Conp^DKeHHe 3aKJiK)HaeTca b oGecneneHnn 
OTo6pa)KeHHH HH(J)opMan,HH PJIC Ha HKO BBicoroMepa. HejieyKa3aHHe Ha 
BBicoTOMep h BBi^ana bbicotbi Hejieii mojkct ocymecTBJiflTBCfl Kaic pynHBiM 
cnoco6oM (ronocoM), TaK h nonyaBTOMaTHHecKHM c noMomBK) MapKepOB 
H,ejieyKa3aHHH. 

npe^ycMOTpeHO conpjDKemie PJIC II-37P c PJIC II-12Hn hjih 11-18. IIpH 3tom 
o6ecneHHBaeTca coBMecTHoe oro6pa}KeHHe HH(J)opMan,HH Ha HKO PJIC n-37P c 
pa3fleneHHeM ee no .najiBHOCTH. B Hanane ^HCTaHHHH OTo6pa>KaeTCH HH(J)opMaitHH 
PJIC n-12Hn, n-18, Ha BTOpoii Hacra .nHCTaHHHH - HH(J)opMan,Ha PJIC n-37P. 
rpamma OTo6pa>KaeMOH HH(J)opMan,HH ot o6enx PJIC mokct nnaBHO H3MeHaTBca. 

PJIC n-37P MO)KeT conparaTBca c o6i>6KTaMH 6arajiBOHHoro h pOTHoro 3BeHa 
ACY «Bo3Ayx-lM» («Bo3Ayx-in»), oGteKTaMH 5H53-Y («Hn3HHa - y»), 5H55-M 
(APTY-1M) ACY «JIyn-2», «JIyn-3». ConpjDKemie c oGteicraMH ACY 3aKJiK)HaeTca 

B BBI^ane pa^HOJIOKaHHOHHOH HH(|)OpMaHHH Ha HHflHKaTOpBI pa60HHX MeCT 

onepaTOpOB ACY no Ka6enBHBiM jihhhhm. 

^aHHBie O pa^HOJIOKaH,HOHHOH 06CTaH0BKe MOryT 6BITB BBI^aHBI pyHHBIM 

cnoco6oM (tojiocom) Ha y^ajieHHBie Kn pa^HOTexHHHecKHx no^pa3AeJieHHH no 



npOBO^HtiM h pa^HOKaHanaM cbjoh. Bo3MO)KHa nepeflana HH<})opMaii,HH Ha 
BBiHOCHBie HKO «IlHKeT», ycTaHOBJieHHBie Ha KTI, no Ka6ejiBHBiM jihhhhm Ha 

paCCTOaHHe flO 300 M JIh60 C nOMOHlBK) paflHOTpaHCJHIHHOHHOH JIHHHH PJ1-30-1M 

(1PJ151M2) Ha paccTOflHHe ro 15 km. 

B COCTaB PJ1C BXOflHT 8 TpaHCnOpTHBIX CHHHHL1,. 

ManiHHa Nl (nilK) - nnaT(J)opMa 52-Y-415M c BpamaiomeHCfl Ka6nHOH 63 6A, 
b KOTOpOH pa3Meni,aeTCH npHeMO-nepeflaiomafl annapaTypa h aHTeHHBie ycTpoiiCTBa. 
ManiHHa N2 (HH^HKaTOpHaa) Ha aBTOMoGnne 3HJ1-131M c annapaTypon 

HHflHKail,HH, XpOHH3aU,HH H ynpaBJieHHfl pOKHMaMH pa6oTBi PJ1C. 

ManiHHBi N3 h 4 - npHuenBi MA3-8925 c ochobhoh h pe3epBHoii 
3neKTpocTaHH,HaMH nHTaHHH A r 3 r 60-T230- IP. 

ManiHHa N5 - Taran ATC-668C c no/iBeMHOH CTpenon h KpaHOM fljra 

p a3B epTBIB aHHfl H CBepTBIBaHHfl aHTCHHBIX yCTpOHCTB. 

ManiHHa N6 - npnuen 2-115,5 ajih pa3MemeHH5i arperara noBBinieHHoii nacTOTBi 
BnJl-30,11 H KOHTeiiHepOB c HMymecTBOM PJ1C npn TpaHcnopTHpOBamiH. 

ManiHHa N7 - ohhoochbih npHuen TAII3-755 c arperaTOM nHTaHHH 

paflHOTpaHCJIflHHOHHOH JIHHHH PJ1-30-1M. 

ManiHHa Nil - aBTOMoGnjiB ypan-43203 c annapaTypon HP3 1 J122. 

PJIC II-37P pa3BepTBiBaeTca Ha pOBHoii roprooHTajiBHOH miomaflKe pa^nycoM 
He MeHee 50 m Ha rocnoncTByiomeH bbicotc YrjiBi 3aKpBiTna othochtsjibho 
bbicotbi 3JieKTpHnecKoro ijempa aHTeHHBi He /iojdkhbi npeBBiniaTB 7-8'. B ropHoii 
MecTHOCTH ^onycKaeTca no3Hn,na c 6ojiBniHMH yrjiaMH 3aKpBiTHH h c ^onycTHMBiMH 
nx 3HaneHHaMH b OTBeTCTBeHHBix ceKTOpax. 

KpynHBie necHBie MaccHBBi b6jih3h no3HHHH cymecTBeHHO bjihhiot Ha ycnoBHa 
pacnpocTpaHeHHa pa^HOBOJiH, nosTOMy no3HHHio peKOMemryeTca BBi6npaTB He 
6nH)Ke 3-5 km ot hhx. IIo3Hii,H5i BBiGnpaeTCJi Ha y^ajieHHH 2-3 km ot HaceneHHBix 
nyHKTOB, KpynHBix >Kejie3o6eTOHHBix coopy>KeHHH, jihhhh 3JieKTponepe,naHH h 

CB5I3H. 

Il03HIl,Ha flOJDKHa yflOBJieTBOpOTB Tpe60BaHHaM K nOflBe3AHBIM nyraM, K 

ycnoBHaM HH)KeHepHoro o6opy#OBaHHfl, TpeGoBamniM no o6ecneneHHio ycjiOBHH 
>kh3hh n 6oeBoii ^eaTejiBHOCTH noApa3AejieHHH. 

ManiHHa Nl (nilK) pa3MemaeTC5i Ha HacBinn, ropKe, 3CTaKa^e bbicotoh He 
MeHee 6-8 m. OcTanBHBie ManiHHBi pacnonaraiOTCH b yKpBiraax hjih CKJia^Kax 

MeCTHOCTH. PaCCTO^HHe MQTKffy HHMH Onpe,HeJI5ieTC5I flJIHHOH CO e/JHHHTe JIBHBIX 

KaGenefi. 



2. OCHOBHME TAKTHKO-TEXHHHECKHE /^AHHblE H 
TEXHHHECKHE IIAPAMETPM PJIC 



2.1. npHHI],HIIBI 0630pa npOCTpaHCTBa H H3MepeHHfl KOOpflHHaT PJIC 

B PJIC II-37P ocymecTBJiaeTca nocjieflOBaTejiBHBiii o630p npOCTpaHCTBa no 
a3HMyTy nyTeM BpameHHa aHTeHHBi c y3Koii ^HarpaMMoii HanpaBJieHHOCTH 
BKpyroByK) h napajiJiejiBHBiii (onHOBpeMeHHBiii) o630p no yrjiy MecTa. 3oHa 
o6Hapy)KeHHa b BepTHKanBHon nnocKOCTH <j)opMHpyeTca mctohom napn,najiBHBix 
^narpaMM n HMeeT KOceKaHCHyK) (J)opMy. ^jih co3flaHna Taicon 30hbi b cocTaBe PJIC 
HMeeTca naTB He3aBncnMBix npneMO-nepeAaioni,Hx KaHanoB, paGoTaiomnx na cboh 

aHTeHHBi. 

^narpaMMBi HanpaBJieHHOCTH aHTeHH CMenjeHBi no yrjry MecTa h B3aHMHO 
nepeKpBiBaKDTca Ha ypOBHe hojiobhhhoh moihhocth ^na co3flaHHH cnnoniHOH 
6ecnpOBanBHOH 30hbi (pHC.2.1). 

KoceKaHCHaa 30Ha o6Hapy>KeHH5i xapaKTepH3yeTca cjie,nyioiii,HMH napaMeTpaMH: 

MHHHMaJIBHBIM yrJIOM MCCTa Smin, MaKCHMaJIBHBIM yrJIOM MeCTa Smax, 
MaKCHMailBHBIMH flaJIBHOCTflMH ^max H BBICOTOH (nOTOJIKOM) H max 06Hapy)KeHHH. 

3HaHeHHe 8 m in onpeflejiaeTCH xapaKTepOM no3HHHH. B pa/ie cjiynaeB }KejiaTejiBHO 
HMeTB OTpHH,aTenBHBie 3HaHeHHH Smin , ecnH no3HH,HH PJIC HMeeT npeBBinieHHe 
OTHOCHTenBHO OKpy>KaK)Hi,eH MecTHOCTH. 3HaHeHHe Smax onpenejiaeT pa^nyc 30hbi 
Heo6Hapy>KeHHa H,eneH Ha ManBix ^ajiBHOCTax, TaK Ha3BiBaeMOH «MepTBOH 
BOpOHKH». 3HaHeHHH ^max h H max onpenejMiOTCfl 3HepreTHHecKHMH napaMeTpaMH 
PJIC (3HeprneH 30H,nHpyioiii,ero CHraana, HyBCTBHrejiBHOCTBio npneMHoro 

y CTp OHCTB a, K03(J)(J)HH,HeHTOM yCHJieHHfl aHTeHHBi) H 3aBHCHT OT 3(J)(J)eKTHBHOH 

OTpajKaiomen noB epxHO cth H,enH o n . 

MHoroKaHanBHaa 30Ha Tpe6yeT ycno>KHeHHH npHeMonepe^aiomero h aHTeHHoro 
y CTp ohctb. O^HaKO TaKoe nocTpoeHHe PJIC ^aeT cymecTBeHHBie 3HepreTHHecKHe 
npenMymecTBa no cpaBHeHHio c onHOicaHajiBHOH 30hoh. 3th 3HepreTHHecKHe 
npenMymecTBa CBA3aHBi c TeM oGctohtcjibctbom, hto HanpaBJieHHOCTB aHTeHHBix 

y CTp OHCTB (HX K03(J)(J)HLl,HeHT yCHJieHHfl) B 60JIBHieH Mepe BJIHHeT Ha flaJIBHOCTB 

o6Hapy)KeHHa nejieii, hqm ^pyrne 3HepreTHHecKHe napaMeTpBi. 

^eilCTBHTeJIBHO, H3 ypaBHCHHfl paflHOJIOKail,HH 



A max ^ 



^ (4tc) 3 n pmin 



(2.1) 



BHflHO, HTO yMCHBHieHHe K03(J)(J)HH,HeHTa yCHJieHHH aHTeHHBi G aHT b K pa3 npH 

nepexo^e ot y3Koro napHHanBHoro Jiyna k ninpOKOMy o^HOKaHajiBHOMy 
npHxoflHTca KOMneHCHpOBaTB yBenHHeHHeM flpyrnx 3HepreTHHecKHx napaMeTpOB, 
HanpHMep, moihhocth 30H^HpyiOHi,ero CHraana P„ b K 2 pa3. TaKHM o6pa30M, ^Jia 
coxpaHeHHa 3HaHeHHH ^max BMecTO naTH nepe^aTHHROB c P H = 0,8MBt (cyMMapHaa 
moihhoctb 0,8 x 5 = 4MBt) Heo6xoAHM ozjhh nepe^aTHHR c moihhoctbio 0,8 x 5 2 = 
20 MBt. 



MHoroKaHantHaa 30Ha o6ecneHHBaeT h 6onee BBicoicyK) noMexo3ain,Hiii,eHHOCTB 
PJ1C 3a chqt pa6oTti Ka>Kfloro KaHana Ha CBoeii Hecymeii nacTOTe, TaK hto 
MHoroKaHanBHaa 3cma o6Hapy>KeHH5i aBJiaeTca MHoronacTOTHOH. 

B cocTaBe PJ1C /nm aHTeHHBix ycTpoHCTBa - HiDKHee h BepxHee. Ka^oe 
aHTeHHoe yerpoiiCTBO coctoht H3 OTpa>KaTejni h 6noKa o6jiyHarejieii (pHC.2.2). 

Hhjkhhh aHTeHHa HMeeT TpH onHOpynopHBix oGjiynaTejra, (JjopMHpyiomHe TpH 
HH>KHHe, cpaBHHTenBHO y3KHe no yray MecTa ^narpaMMBi HanpaBJieHHOCTH 
H30£ajiBHOCTHOH HacTH 30hbi o6Hapy>KeHH5i. Bepxraui aHTeHHa (J)OpMHpyeT ^Be 
6onee HiHpOKHe ^narpaMMBi HanpaBJieHHOCTH - neTBepTyio h rorryio, o6pa3yK)in,He 

H3 OBBIC OTHyK) HaCTB 30HBI. HeTBepTaH ^HarpaMMa HanpaBJieHHOCTH (J)OpMHpyeTCH 

^ByxpynopHBiM o6jiynaTejieM, njrrafl - o6nynaTeneM b BH^e BepTHKanBHoii jihhchkh 

nOJiyBOJIHOBBIX BH6paTOpOB. 

Hhjkhhh aHTeHHa HaKJiOHeHa BBepx Ha ycTaHOBOHHBra yron 3,5°, a Bepxrora - Ha 
10,5°. B pe3ynBTare co3^aeTca oGmaa KOceKaHCHaa 30Ha o6Hapy)KeHHa no yrjry 
MecTa b npe^enax ot 8 m in = 20-30' %o 8 max =28° (pHC.2.1). 

npe^eJiBi o630pa no yray MecTa Moryr 6bitb yBejinneHBi 3a cneT HaioiOHa 
HH^KHeii h BepxHen aHTeHH. YnpaBJieHHe HaKJioHOM ocymecTBJiaeTCJi /jHCTaHn,HOHHO 
c HH^HKaropHOH ManiHHBi. HaKJiOH HHJKHeii aHTeHHBi ocymecTBJiaeTCfl b npe^ejiax 
ot -4,5° +4,5° OTHOCHTenBHO ycTaHOBOHHoro yrna, a BepxHeii aHTeHHBi - b 
npe^ejiax ot -7,9° flo +4,5°. Cjie^OBaTejiBHO, c yneTOM B03MO>KHOCTeH HaKJiOHa 
aHTeHH 3HaneHHH yrjiOB MecTa 30hbi o6Hapy>KeHHfl jioicaT b npe^ejiax ot 8 m in = -4° 
fl,o Smax =32,5°. Pa^nyc «MepTBOH bopohkh» 30hbi oGHapyjKemra b PJ1C cocTaBjraeT 
Rmb ~ 2 Hij. 

H3MepeHHe ^ajiBHOCTH Hejieii ocymecTBJiaeTca HMnyjiBCHBiM mctohom no 
BpeMeHH 3ana3ABiBaHHa sxo-CHrnanoB othochtcjibho 30HflHpyK)mHx. H3MepeHne 
a3HMyTa ocymecTBJiaeTca o^HOKaHajiBHBiM mctohom no ueHTpy naHKH 3xo- 
CHraajiOB, nojiyneHHoii 3a cneT oGjiyneHHA uejin b hcckojibkhx nepnonax 
cneAOBaHHH npH BpameHHH ^narpaMMBi HanpaBJieHHOCTH aHTeHHBi (no cepe^HHe 
OTMeTKH ot nejin Ha 3KpaHe HKO). H3MepeHHe Koop^HHaT ocymecTBJiaeTca 
onepaTOpOM pynHBiM (BH3yajiBHBiM) MeTOflOM no 3KpaHy HKO nyTeM 
HHTepnojian,HH cepe^HHBi otmctkh ot nejin othochtcjibho MacniTa6HBix otmctok 
^ajiBHOCTH h a3HMyTa, OTo6pa>KaeMBix Ha 3KpaHe. 

H3MepeHHe a3HMyTa nocTaHOBiiniKOB aKTHBHBix noMex ocymecTBJiaeTca no 
cepe^HHe ceicropa 3acBeTa HH^HicaTOpa noMexon. J\jik oGjierneHHH HaxoK^eHHa 
cepe^HHBi ceKTOpa 3acBeTa b nejieHrainiOHHoii npHCTaBKe II- 1 ocymecTBjraeTCJi 
yMeHBineHHe ycHJieHHH b TpaKTe ynH b KOHue .nHCTaHUHH . 3to yMeHBineHHe 
ycHJieHHa ocymecTBJiaeTca no nHJioo6pa3HOMy 3aKOHy c MHHHMyMOM ycnjieHHJi b 
KOHue AncTaHH,HH. B pe3yjiBTaTe Ha 3KpaHe HKO ceKTOp 3acBeTa noMexoii k Kpaio 
3KpaHa yMeHBinaeTca npaKTHHecKH ,zjo Hyjra h npnoGpeTaeT bh^ cipejiKH (pHC.2.3). 
no ocTpHio CTpejiKH onpenejraeTCfl a3HMyT nocTaHOBiiniica noMex. 

2.2. OcHOBHBie TexHHHecKHe napaMeTpBi PJIC 



2.2.1. napaMeTpBi nepe^aiomero ycipoHCTBa 



3oH^HpyK)iii,HH CHraan (JjopMHpyeTca MaraeTpOHHBiM aBToreHepaTOpOM h 
npencTaBjnieT co6oii HeKorepeHTHyio nocjienoBaTejiBHOCTB ouhhohhbix 
HeMOflynHpOBaHHBix pa^HOHMnyjiBCOB b 1 0-caHTHMeTpOBOM ^Hana30He bojih. 

Ka)K^oe H3 rorra He3aBHCHMBix nepenaiomHx ycTpOHCTB (J)opMHpyeT 
30HflHpyK)iu,HH CHraan Ha CBoen Hecymeii nacTOTe b npenejiax nacTOT 2700-3100 
Mrii. 

Moihhoctb 30H^HpyK)iii,ero CHraana b HivinyjiBce 800 kBt. 

Ilepenaiomee ycTpOHCTBO paGoTaer b cjienyiomHx pOKHMax 3anycKa: 
penKHH 3anycK PI, HcnojiB3yeMBiii b aMiunrrynHOM pe)KHMe c ochobhoh 
nacTOTOH noBTOpemra 375 Tn, h bo3mo>khoctbk) ycTaHOBKH ohhoh H3 ceMH 
(J)HKCHpOBaHHBix HacTOT b HHTepBajie 300-375 Tii; 

PChkhh 3anycK PII, HcnojiB3yeMBiii b KorepeHTHOM pokhmc IIpH stom 
peanH3yeTCH meeranepHonHafl Bo6yjMHH5i nacTOTBi noBTOpemifl c inecTBK) 
(J)HKCHpoBaHHBiMH HacTOTaMH b HHTepBane 300-375 Tu,; 

nacTBiii 3anycK H, HcnojiB3yeMBiii b KorepeHTHOM pe)KHMe c peajiH3aii,HeH 
AByxnepHOflHOH Bo6yjMHHH co cpenHeii nacTOTOH noBTOpeHHH 750 Tn,. 

^jiHTenBHOCTB 30HnHpyiomero HMnyjiBca b pe)KHMax penKoro 3anycica 2,7 mkc, 
nacToro 3anycKa - 1,7 mkc. 

2.2.2. IlapaMeTpBi aHTeHHoii chctcmbi 

B PJ1C HcnonB3yK)TCH ,a,Be aHTeHHBi - Bepxraui h HJCKHaa. KajKnaa aHTeHHa 
coctoht H3 OTpa^KaTejui h 6jiOKa oGjiynaTejieH, pacnojiojKemioro b (J)OKyce 
OTpajKaTejia. 

OTpa>KaTejiH oGenx aHTeHH onHHaKOBBi h npencTaBJiaiOT co6oh 
HecHMMeTpHHHyK) OTHOCHTenBHO (J)OKanBHOH och BBipe3Ky H3 napa6ojiOH,na 
BpameHHH. Pa3MepBi hx 9,7x3 m, (|)OKycHoe paccTOflmie 2,5 m. 

IHnpHHa ^HarpaMMBi HanpaBJieHHOCTH b ropH30HTanBHOH iijiockocth oGenx 
aHTeHH paBHa ApV 5p = 1° (pnc.2.1). 

Bjiok oGjiyHarejieii hhjkhch aHTeHHBi conepmrr TpH onHHaKOBBix 
OflHOpynopHBix oGjiynaTejm, (J)opMHpyK)Hi,Hx TpH jryna niHpHHoii b yrjiOMecTHoii 
nnocKOCTH Aso,5 P ~ 2,5°, CMemeHHBix ppyr othochtcjibho npyra Ha 2°. 3thmh 
nynaMH nepeKpBiBaeTca 30Ha yniOB MecTa no 7° (pnc.2.4). Ko3(J)(J)HH,HeHT ycHJieHHa 
aHTeHHBi nopflHKa 8000. 

Bjiok oGjiynaTejieH BepxHeii aHTeHHBi co^epJKHT ^ByxpynopHBiH o6jiynaTejiB, 
(J)opMHpyK)iii,HH neTBepTBiii jryn ninpHHoii no yrny MecTa Aeo,5 P ~ 5°, h 
b epTHKajiBHyio jiHHeiiKy H3 bocbmh ^hhojibhbix H3JiyHaTejieH, (J)opMHpyK)iiiyK) 
naTBiH Jiyn KOceKaHCHoii cj)opMBi nrapHHoii Aeo,5 P =16-18°(pHC.2.4). Ko3(J)(J)HLi,HeHT 
ycHJieHHH aHTeHHBi no neTBepTOMy KaHajry nopanKa 5000, no rorroMy - nopanKa 
1500. 

IIojiHpH3aLi,HH 3JieKTpOMaraHTHBix bojih HHJKHeii aHTeHHBi KpyroBaa jih6o 
jiHHeiiHafl BepTHKajiBHaa. IIoji5ipH3aii,H5i bojih BepxHeii aHTeHHBi - jiHHeiiHaa 
BepTHKajiBHaa. 

Ckopoctb BpameHHA aHTeHHBi 6 o6/mhh h 3 o6/mhh. 



2.2.3. IlapaMeTpBi npneMHoro ycTpoiiCTBa 

B PJ1C nHTB He3aBHCHMBIX H^eHTHHHBIX npHCMHBIX KaHaJIOB, CB^3aHHBIX C 

cooTBeTCTByiomHMH nepeflaromHMH KaHanaMH, c oGte^HHeHHeM 3xo-CHrHajiOB 
KaHanoB nepe^ no^aneS Ha HH^HKaTOpBi. Ka>K^BiH KaHan bbhiojihch no 
cynepreTepOAHHHOH cxeMe c onHOKparaBiM npeo6pa30BaHHeM nacTOTBi h 
aBTono^CTpOHKOH nacTOTBi MecTHoro reTepo^HHa. 

HyBCTBHTenBHOCTB npneMHoro KaHana He xy>Ke 85 #E othochtcjibho ypOBHA 
IOmkBt (sa^aBaeMoro H3MepHTenBHBiM npn6opOM TK4-21A), hto cooTBeTCTByeT 
K03(J)(J)HiiHeHTy myMa He 6onee 8. 

IIpOMOKyTOHHaa nacTOTa 30 MTu,. 

nonoca nponycKaHHH nrapOKonojiocHOH nacra TpaKTa (peanH3yeMOH b pe)KHMe 
LQOy) 10 Mru,, y3KononocHOH nacra TpaKTa He H3MeHaeTca npn H3MeHeHHH 
^jiHTejiBHOCTH 30HflHpyK)in,ero CHraana h paBHa 850Kri],. 

^HHaMHnecKHH ^Hana30H TpaKTa npneivia h o6pa6oTKH c UIAPY He MeHee 40 
^B. ^nfl pacniHpeHHH ^HHaMHHecKoro ^Hana30Ha h CTa6HJiH3an,HH ypOBroi jiojkhbix 
TpeBor b npneMHBix KaHanax HcnonB3yK)Tca cxeMBi aBTOMaranecKHx perynnpOBOK 
ycHneHHH UIAPY, BAPy, MAPy, a TaK>Ke cxeMa flH(J)(J)epeHLi,HpoBaHHH. 

2.2.4. IlapaMeTpBi HH^HKaTOpHoii annapaTypBi 

HH^HKaTOpHaa annapaTypa PJ1C BKJironaeT b ce6a HH^HKaTOpBi KpyroBoro 
o63opa HiKa<J)OB HKO-2M h ^yC-4M. 

HKO MoryT pa6oTaTB b pe)KHMe KpyroBoro, ceKTOpHoro h KOJiBH,eBoro 
pe>KHMOB. MacniTa6Bi HKO: b pe)KHMe pe^Koro 3anycKa 100, 200 h 350 km, b 
nacTOM 3anycKe 100 h 170 km. 

CeKTOpHBiii pe>KHM o6ecneHHBaeTca CMemeHHeM Hanana pa3BepTKH c uempa b 
nK)6yK) TOHKy 3KpaHa. KojiBueBOH pe>KHM o6ecneHHBaeTca 3a/iep)KKOH Hanana 
pa3BepTKH b pe^KOM 3anycKe Ha BenHHHHy 40-350 km ^HCKperao nepe3 10 km. B 
pe)KHMe nacToro 3anycKa 3a^ep>KKa pa3BepTKH npOH3BOzniTCJi Ha BenHHHHy 30-90 

KM. 

Ha 3KpaHax HKO OTo6pa>KaK)TCH 10 h 50-KHJiOMeTpOBBie otmctkh .najiBHOcra, 
5° h 30° OTMeTKH a3HMyra. 

2.2.5. nnTaHHe PJ1C ocymecTBnaeTca ot coGctbchhoh 3JieKTpocTaHHHH hjih ot 
BHeniHeii Tpex<J)a3HOH cera 220 B 50 Tu,. Moihhoctb, noTpe6jiaeMaH PJ1C ot cera 
50 Th,, cocTaBJiaeT 50 kBt, ot cera 400 Tu, - 25 kBt. 

3neMeHTHaa 6a3a eraHHHH co^ep)KHT b cbocm cocTaBe KaK sneKTp ob aKyyMHBie 
npnGopBi c npHMeHeHHeM HaBecHBix sjieMenroB h o6BeMHoro MOHTa>Ka, TaK h 

TBepflOTeJIBHBie 3JieMeHTBI - MOHyJIH H MHRpOMOflyJIH B COHeTaHHH C MOHTa>KOM Ha 

ocHOBe nenaraBix nnaT. 

2.3. OCHOBHBie TaKTHKO-TeXHHHeCKHe flaHHBie PJ1C 



2.3.1. IlapaMeTpBi 30hbi o6Hapy>KeHHfl 

KaK OTMeHanoct b n.2.1, 30Ha o6Hapy>KeHH5i PJ1C II-37P HBJiaeTca 
MHoroKaHanBHOH. MHHHManBHBiH yron MecTa b hcxohhom nojio>KeHHH cocTaBJiaeT 
20-30', c yneTOM HaKJiOHa anreHH mokct 6bitb noHH>KeHa -4°. MaKCHManBHBiH 
yron MecTa cocTaBJiaeT cooTBeTCTBeHHO 28° h 32,5°. IIpH stom pa^nyc MepTBoii 
BopOHKH cocTaBnaeT R MB ~ 2 Hn,. 

BepxHHH rpamm,a GecnpOBanBHoii 30hbi o 6Hapy >kchhh H MaK c (pHC.2.1)paBHa: 

no 6oM6apflHpOBmHKy (a n = 10 m 2 ) - 25 km, 

no HCTpeGnTenK) (o„ = 1 m 2 ) - 1 8 km, 

no KpBinaTBiM paKeTaM (o y = 0,3-0,5 m 2 ) - 13 km. 

^anBHOCTB o6Hapy)KeHHH J\ max nenen Ha pa3JiHHHBix BBicoTax npHBe^eHa b 
Ta6n.2.1. 

Ta6jinn,a 2.1. 



BBicoTa, 

M 


^anBHOCTB o6Hapy)KeHHa, km 


6oM6apflnpoBmnK 


HCTpeGnrenB 


KpBinaTaa paKeTa 


200 


45 


35 


25 


500 


60 


50 


35 


8000 


200 


170 


130 


12000 


250 


180 


135 


25000 


250 







MHoroKaHanBHoe nocTpoeHne 30hbi o6Hapy>KeHHa PJ1C no3BOJiaeT 
opneHTHpOBOHHO onpeflenHTB yron MecTa n,enen no HOMepy KaHana, b ^narpaMMe 
HanpaBJieHHOCTH KOTOpoii HaxoflHTCfl uejiB. Onpe^eJieHne yrna MecTa mojkct 6bitb 
oGecneneHO nyTeM noonepeflHoro BKraoHemui npneMHBix KaHanoB Ha nyjiBTe 
^HCTaHHHOHHoro ynpaBJieHHfl imY-4M h HaxoK^eHHa HOMepa KaHana, b kotopom 
npHcyTCTByeT axo-CHraan. 

3HaneHHa yrnoB MecTa nenen b KaHanax b 3aBHCHMOCTH ot ^ajiBHOCTH neneii 
npe^CTaBJieHBi b Ta6nHH,e 2.2. 

Ta6nHH,a 2.2 



HoMep 


Yron MecTa uejiH (rpa^) 


KaHana 


R n = 200 KM 


fl„= 100 KM 


J\ n = 50 KM 


1 


0,4-2,6 


0-3,1 


0-5,4 


2 


2,4-4,6 


1,7-5,3 


1,4-5,6 


3 


4,4-6,5 


3,8-7,1 


3,5-7,3 


4 


6,3-8,4 


6,6-9,1 


5,8-9,5 


5 




12-20 


12-28 



YKa3aHHBie b Ta6jiHH,e ,nHana30HBi yrnoB MecTa n,enH cnpaBe,HJiHBBi jihhib npn 
HyneBBix yrnax HaKJiOHa BepxHeii h hh^khch aHTeHHBi. 

Il0 H3MepeHHBIM flaJIBHOCTH H yrJTy MeCTa B03M05KHO OpHeHTHpOBOHHOe 

H3MepeHHe bbicotbi Heneii, onpcueneHHe snienoHa bbicot. 



2.3.2. ^HCKpeTHOCTt BtmaHH HH(J)opMaii,HH onpeflejraeTCJi ckopoctbio BpameHHa 

aHTeHHBI. IIpH CKOpOCTH BpaiH,eHH5I 6 06/MHH H 3 06/MHH /JHCKpeTHOCTB BBI^aHH 
HH(J)OpMail,HH COCTaBJIHeT 10 C H 20 C COOTBeTCTBeHHO. 



2.3.3. TOHHOCTHBie XapaKTepHCTHKH 

IIpHHHHaMH ohihGok H3MepeHH5i KOOp^HHaT MoryT 6bitb: 

a) oihh6kh 3a cneT bjih^hhh coGctbchhbix inyMOB. IIpH stom oueHHBaeTCfl 
noTeHiiHanBHaa tohhoctb H3MepeHH5i KOOp^HHaT - TeopeTHHecKHii npe^eji, 
KOTOporo mojkho ^o6htbch npH nonHOCTBK) onTHManBHOH o6pa6oTKe CHraanoB; 

6) oihh6kh 3a chqt {JmicropOB, onpe/iejijnomiix o6pa6oTKy CHrHanoB h cbcm 
HH(J)opMaii,HH KOHKpeTHoii PJ1C KaK H3MepHTenBHoro HHCTpyMenra. 3to 
HHCTpyMeHTanBHBie oihh6kh. 

H3 TeopHH paflHOJiOKainiH H3BecTHO, hto npH H3MepeHHH ^anBHOCTH no nanKe 
OTpa>KeHHBix CHraanoB, coflepJKameii N HMnyjiBCOB npaMoyronBHOH (J)opMBi 
fljiHTenBHOCTBK) x H npH OTHOineHHH CHrHan/inyM q noTeHHHajiBHaa tohhoctb 
onpeflejiaeTca cpe,nHeKBa,npaTHHecKOH oihh6koh 

CTflmin = vi (2A) 

J\jik PJ1C 11-37 t h =2,7mkc, N~10, Tor/ia npH q = 5nojiyHHM a^min =15m. 

IIoTeHLi,HajiBHaa tohhoctb H3MepeHHa a3HMyra onpenejraeTCJi (J)opMOH 
flnarpaMMBi HanpaBJieHHOCTH aHTeHHBi h othohichhcm CHrnaji-niyM. 
IIpH6jiH)KeHHoe BBipajKemie cpeflHeKBa^paTHHecKOH oihh6kh roMepemui a3HMyTa 
Ana kojiokojibhoh annpOKCHMauHH ^narpaMMBi HanpaBJieHHOCTH HMeeT bh^ 

A Po 5d 

a pmin =0,57^^- (2.2.) 
qVN 

h npH APcsp^l 0 3HaneHHe Gp m in~ 3'. 

TaKHM o6pa30M, noTeHHHajiBHaa tohhoctb H3Mepemi5i KOOp^HHaT PJ1C 11-37 

BBICOKa. 

OCHOBHOH BRJia^ B TOHHOCTHBie XapaKTepHCTHKH PJ1C BHOCHT 
HHCTpyMeHTaJIBHBie nOrpeiHHOCTH. C0CTaBJMK)IH,He HHCTpyMeHTaJIBHBIX 

norpeniHOCTeii BBOBaHBi bjihahhcm pa3HBix <J)aKTOpOB, KaK npaBHJio, CTaTHCTHnecKH 
He3aBHCHMBix. IIosTOMy cpe,ziHeKBa,npaTHHecKa>i oninGKa H3MepeHna jiio6oh 
KOOp^HHaTBi X paccHHTBiBaeTca no (J)opMyjie: 

1 

°* (23 - ) 

i 

r/ie a x ; - cocTaBJiaiomaH oihh6kh 3a cneT onpe^ejieHHoro (JmKropa. 
HHCTpyMeHTaiiBHBie oihh6kh H3MepeHHa ^anBHOCTH o6ycjiOBJieHBi cjie^yiomHMH 

OCHOBHBIMH (JtaKTOpaMH '. 

a) BJiHaHHeM HeyHTeHHBix 3ana3ABiBaHHH npH npoxoK^eHHH 30HflHpyK)m,ero h 
axo-CHraanoB, 

6) Heera6HJiBHOCTBK) (J)opMHpOBaHHa MacniTa6HBix otmctok ^ajiBHOCTH, 

b) oninGKaMH onepaTOpa npH BH3yanBHOM cteMe ^ajiBHOCTH. 

PaCCMOTpHM BJIHflHHe Ka)KflOrO H3 3THX (J)aKTOpOB. 



3ana3flMBaHHe cnraajiOB b TpaKTax ^ocTaTOHHoro bcuhko. Oho cocTaBjraeT 6- 
8mkc hjih 0,9 - 1,2km no /janBHOCTH. KoMneHcanini 3ana3flBiBaHH5i ocymecTBJiaeTca 
nyTeM (^opMnpOBamni ynpOK^eHHoro othochtciibho Hyna ^HCTaHnHH 3anycica 
npHeMO-nepeflaK)iu,eH annapaTypBi. 3to ynpOK^eHne yHHTBiBaeTca c BecBMa Majioii 

CHCTeMaTHHeCKOH OIIIH6KOH CTfli = 15-20M, KOTOpyK) MOJKHO He yHHTBIB aTB . 

MacniTa6HBie otmctkh ^anBHOCTH (10 h 50km) (|)0pMHpyK)TC5i b PJ1C II-37P 
nyTeM ^eneHHa nacTOTBi KOJie6aHHH KBapneBoro reHepaTOpa, pa6oTaioiii,ero Ha 
nacTOTe 7,5 MTu, h co3,naioiii,ero onopHBie HMnyjiBCBi c nepnonoM, 
cooTBeTCTByK)Hi,HM 20m no ^anBHOCTH. 3a chct Heera6HJiBHOCTH KBapneBoro 
reHepaTOpa 3th ohih6kh hmciot hhhtojkho Majryio BenHHHHy. 

OhihGrh onepaTOpa npn eteMe flajiBHoera CKJia^BiBaKDTca H3: 

- ohih6kh b onpefleneHHH nempa otmctkh Ha 3KpaHe HH^HKaTOpa. IlpH 
onTHManBHOH (J)OKycHpOBKe h apKOCTH Jiyna h HanGonee KpynHOM MacniTa6e 
(100km) 3Ta oninGKa mojkct cocTaBjniTB a#2 = 75- 100m; 

- OHIH6KH B HHTepnOJiaH,HH nOJIOJKCHHfl OTMeTKH OTHOCHTCIIBHO 10-KM OTMeTOK 
flaJIBHOCTH. IlpH Tex JKe yCJIOBHHX 3TH OHIH6KH COCTaBJiaK)T Gffi = 330m, 

- ohih6kh 3a cneT 3ana3ABiBaHHa HH(J)opMan,HH npn kohchhom BpeMeHH cbeMa. 
IlpH BH3yanBHOM eteMe BpeMa cteMa KOOp^HHaT cocTaBjnieT l-2c, hto npHBeneT k 
OHinGKe b nono)KeHHH ucjih Ha momcht CbeMa. OnepaTOp mojkct nporoBOHHTB 
OTcneT c yneTOM jspuyKeim^ nejin, onHaKO npn stom B03HHKaK)T cjiynanHBie 
norpenmocTH, 3HaneHHa kotopbix MoryT cocTaBJiaTB a^4~ 300m. 

C yneTOM H3Jio>KeHHoro cyMMapHaa cpeAHeKBaflpaTHnecKaa onin6Ka H3Mepemni 
^anBHOCTH no (J)opMyjie (2.3) cocTaBHT g a ~ 430m. 

HHCTpyMeHTanBHBie ohih6kh H3MepeHHa a3HMyra o6ycnoBJieHBi cjie^yioinHMH 
(j) aKTOp aMH ; 

a) HeTOHHOCTBK) OpHCHTHpOBaHHH aHTeHHBI, 

6) norpeniHOCTBK) CHHxpOHHO-cneAameH chctcmbi BpaineHHA OTKJioronomnx 
KaTynieK HH^HKaropOB (CCIT), 

b) norpeniHOCTBK) c^opMHpOBamni MacniTa6HBix otmctok a3HMyTa, 
r) onin6KaMH onepaTOpa npn BroyanBHOM eteMe a3HMyTa. 

IlorpeniHOCTB opneHTHpOBaHHa onpe^ejnieTCJi hctohhoctbio onpenejiemni 

OpHeHTHpHBIX HanpaBJieHHH, HeTOHHOCTBK) KDCTHpOBKH aHTCHHBI H nOrpeniHOCTflMH 
TeO^OJIHTa. Mo>KHO npHHOTB 3HaHeHHe 3TOH OUIhGkH CTpi = 4-5'. 

IlorpeniHOCTB CCIT xapaKTeproyeTCfl ohihGkoh Gp2 = 6'. 

Macnrra6HBie otmctkh a3HMyTa (5° n 30°) (J)opMHpyiOTCH b PJIC II-37P H3 
Macnrra6HBix a3HMyTanBHBix HMnyjiBCOB c neHoii /jeneHHJi (MaKCHManBHOH 
ouihGkoh) 5,27'. CjieflOBarejiBHO, cpeAHeKBaflpaTHHecKaa onin6Ka cjDOpMnpOBamni 
OTMeTOK a3HMyTa <jp3 =3'. 

Ouih6kh onepaTOpa npn H3MepemiH a3HMyTa hmciot Te >Ke coeraBjniioinHe, k&k 
h npn H3MepeHHH flanBHOCTH. Cne^yeT otmcthtb, hto Ha ManBix ^ajiBHOCTHx 
BCJie^CTBHe cxoKAeHna a3HMyTanBHBix OTMeTOK 3th ouihGkh pe3KO B03paCTaK)T. 
Hn)Ke npHBOflHTca 3HaHemni ouihGok Ha cpe^HHx (6onee 100- 120km) ^ajiBHOCTHx. 

Onin6Ka b onpenejiemiH nenrpa otmctkh Cp4~ 10'. 



OniHGica b HnrepnojiaHHH nojio>KeHHfl ijempa otmctkh othochtcjibho 5° 

OTMeTOK a3HMyTa Gps = 15'. 

OinnGKa 3a cneT 3ana3,HMBaHjM HH(f)opMaHHH npH kohchhom BpeMeHH cteMa Gps 
= 15'. 

Tor^a cyMMapHaa CKO H3MepeHHa a3HMyTa, BBiHHCJieHHaa no (J)opMyne (2.3) 

COCTaBHT Qpi « 25'. 

H3 npOBe^eHHoro aHajiroa cne^yeT, hto npH BH3yanBHOM cteMe KOOp^HHaT 
ochobhoh BKJia^ b norpeniHOCTB H3MepeHHH bhochtch onepaTOpOM. 

B (JjopMyjiape PJ1C tohhocthbic xapaKTepHCTHKH npHBe^eHBi b BH^e oihhSok b 
80% H3MepeHHH. Ohh cocTaBnaioT: 

^anBHOCTH 5^80% = 500m Ha Macnrra6e 100km, 

a3HMyTa 5Pso% = 0,5° Ha ji ajiBH o cthx 6onee 100km. 

B npeflnono)KeHHH HOpManBHoro 3aKOHa pacnpenejiemifl ohih6ok cbh3b ohih6ok 
b 80% H3MepeHHH h CKO onpe/iejiHeTCH BBipa>KeHHeM 

8X 80% =l,28a x . (2.4) 
Tor^a nonyHeHHBie npH aHanH3e CKO ohih6kh H3Mepem«i ^anBHOCTH h 
a3HMyTa npHMepHO cooTBeTCTByiOT nacnopTHBiM. 

2.3.4. Pa3peniaK)mafl choco6hoctb 

Pa3peniaK)Hi,aa choco6hoctb no ^ariBHOCTH TeM BBinie, neM MeHBine 
fljiHTenBHOCTB 30H^HpyK)Hi,ero HMnynBca, KpynHee Macnrra6 HH^HKaTOpa h nynnie 
KanecTBO (J)OKycHpOBKH Jiyna HH^HKaTOpa. npH HaHJiyHHiHx ycnoBHax 
pa3peniaiomaH choco6hoctb no ^ajiBHOCTH paBHa 5^ = 500 m. 

Pa3peniaiomafl cnoco6HOCTB no a3HMyTy TeM BBinie, hqm y>Ke ^narpaMMa 
HanpaBJieHHOCTH anreHHBi, KpynHee MacniTa6 h nynnie KanecTBO <J)OKycHpOBKH 
jiyna h cocTaBJiaeT Sp = 1-1,5°. Pa3peniaiOHi,aH choco6hoctb no a3HMyry pe3KO 
yxy^HiaeTca Ha MajiBix /janBHOCTax, r^e HMeeT MecTO cxoKflemie jihhhh 

a3HMyTaJIBHBIX OTMeTOK. 

2.3.5. IIoMexo3ani,HHi,eHHOCTB 

PJ1C II-37P oGna^aeT ^ocTaTOHHO bbicokoh noMexo3am,HHi,eHHOCTBK), hto 
noBBiniaeT bo3mo>khocth ee no 6oeBOMy npHMeHeHHK) b cjiojkhoh noMexoBoii 
o6cTaHOBKe. 

3ain,HTa ot aKTHBHBix noMex o6ecneHHBaeTca cjie^yiomHMH MepaMH: 

flOCTaTOHHO BBICOKHM 3HepreTHHeCKHM nOTeHHHaJIOM (cpeflHHH MOIHHOCTB 

30HflHpyK)Hi,ero CHraana cocTaBJiaeT 0,7-0,8 kBt) h cocpe/iOTOHeHHeM 3HeprHH b 
y3KHx hhjkhhx nynax aHTeHHBi; 

HcnonB30BaHHeM MHoroKaHajiBHoii MHoronacTOTHOH 30hbi o6Hapy>KeHHa. 
Ka>K^BiH H3 roiTH npHeMO-nepeflaK)Hi,Hx KaHanoB pa6oTaeT Ha CBoen Hecymeii 
nacTOTe c ^ocTaTOHHO 6ojibhihm pa3HOCOM nacTOT MOK^y KaHanaMH. Bo3mo>khoctb 
flHCTaHHHOHHoro BBiKJiK)HeHHa npHeMO-nepeflaiomHx KaHanoB, 3a6nTBix noMexon, 
h H3MeHeHHa HaKJiOHa aHTeHH b HiHpOKHx npenenax no3BOJiaeT 3anonHHTB 



yrnoMecTHyio 30Hy BBiKJnoHemioro KaHana 30hoh flpyroro KaHana h o6ecnewrB 
npOBO/iKy Ljeneii; 

npHMeHeHHeM annaparypBi 3ain,HTBi ot HecHHxpomiBix noMex, KOTOpaa 
o6ecneHHBaeT nonaBJiefflie noMex, KaK b aMnjinrynHOM, TaK h b KorepeHTHOM 
pe)KHMax pa6oTti PJ1C. Ko3<})4)Hii,HeHT noflaBJieHHa HecHHxpOHHtix noMex b 
aMnnHTy^HOM KaHane paBeH 26 ^B, b KorepeHTHOM - 20 

flna 3ain,HTBi ot KOpOTKOHMnyjiBCHBix h HecTauHOHapHBix inyMOBBix noMex - 
HcnonB30BaHHeM cxeMBi niHpOKaa nonoca - orpaHHneHHe - y3Kaa nonoca (IUOy); 

ynyHineHHK) Ha6jno,naeMOCTH CHraanoB Ha (J)OHe npOTiDKemiBix no ^ajiBHOCTH 
noMex cnoco6cTByK)T cxeMBi MAPY h ,zni<})4)epeHHHpOBaHH5i; 

npH HanHHHH HenpeoflOJiHMBix aKTHBHBix inyMOBBix noMex - npHMeHeHHeM 
y CTp ohctb a nejieHraH,HH nocTaHOBiiiHKOB noMex no a3HMyTy. 

Ot naccHBHBix noMex 3aniHTa o6ecneHHBaeTca: 
HcnonB30BaHHeM KorepeHTHO-KOMneHcaH,HOHHOH annapaTypBi C^H, c 
^ByKpaTHBiM HepecnepHO^HBiM BBinnraHHeM Ha BH^eonacTOTe. AnnapaTypa 
ycTaHOBJieHa b KajK^OM npneMHOM KaHane c oGtenHHeHHeM CHraanoB KaHanoB 
nocne nepecnepHOflHoro BBiHHTaHHa. B annapaType peanH3yeTca (J)a3HpOBaHHe 
KorepeHTHoro reTepo/niHa 30H,nHpyioiii,HM HMnyjiBCOM (pe>KHM 3KBHBaneHTHOH 
BHyTpeHHeii KorepeHTHOCTn) hjih noMexon (pe>KHM BHenmeH KorepeHTHOCTn). 
HepecnepHOHHoe BBiHHTaHHe ocymecTBjraeTCfl b h,h(J)pobom ycTpoiiCTBe (HC^H,). 
Ko3(J)(J)HH,HeHT noAaBneHHa OTpa>KeHHH ot MecTHBix npe^MeTOB He MeHee 35 B 
CHJiy Toro, hto ^anBHOCTB o6Hapy>KeHHa b KorepeHTHOM pOKHMe b cpe^HeM 
MeHBHie, neM b aMnjinrynHOM, npezrycMOTpeHO CTpoGHpOBamie pokhmob pa6oTBi 
npneMHBix TpaKTOB no /niCTaHHHH. B 6nH>KHeH 30He peajiH3yeTca KorepenraBiH 
pe>KHM, b flanBHeii - aMnjiHTy^HBiii pe>KHM. IIjiaBHoe ynpaBJieHne rpaHHH,eii 30H 
KorepeHTHoro h aMrniHTynHoro pokhmob ocymecTBjraeTCfl b npenejiax ot 10 ^o 250 
km c pa6onero MecTa onepaTOpa; 

npHMeHeHHeM nojmpH3aii,HOHHOH ceneKHHH ajiji 3aniHTBi ot MeTeoo6pa30B aHHH 
b Tpex hhjkhhx yrnoMecTHBix KaHanax. 3Toro b Tpex KaHanax HHJKHeii aHTeHHBi 
peajiH3yeTca pe)KHM KpyroBoii nojmpH3aii,HH H3JiyHaeMOH aneKTpOMarHHTHOH 
3HepmH. Ko3(J)(J)HLi,HeHT noAaBJieHHa OTpa>KeHHH ot MeTeoo6pa30BaHHH cocTaBjraeT 
10-15 «B. 

2.3.6. ^CnBynecTB 

IIoBBiHieHHe >KHByHecTH ^ocTHraeTca HroKeHepHBiM oGopyroBamieM no3HHHH, 
MacKHpOBKoii, MepaMH no 3ain,HTe ot caMOHaBOflflmiixcfl Ha H3jryneHHe CHapa^OB 
(CHC). 

^jih 3ani,HTBi ot CHC HcnonB3yeTca annapaTypa (J) op MHp o b aHHH cnen,HanBHBix 

pOKHMOB pa60TBI. IIpH 3TOM peaJIH3yK)TC5I CJieAyK)Hl,He pOKHMBK 

Mepuamie (M) - HHKJiHHecKoe BKJiiOHeHHe h BBiioiiOHeHHe H3JiyHeHHH c hhkjiom 
10/10 c npn CKOpocTH BpameHHfl aHTeHHBi 6 o6/mhh h c hhkjiom 20/20 c npn 
CKOpocra BpameHHfl 3 o6/mhh. Hanaro HHKJia mo>kct ycTaHaBJiHBaTBca Ha jiio6om 
a3HMyTe; 



ceKTOpHbiH (C) - H3JiyHeHHe b ceKTOpe c miaBHOH perynHpOBKOH ero BenHHHHBi 
b npe/ienax 30-330° h nporoBOJiBHOH ycTaHOBKOH ero Hanajia; 

ceKTOpHBiii c Mepn,aHHeM (CM) - coneTaHHe pokhmob ceKTOpHoro h MepHamra; 
MepHamie no 3anycicy (1103) - npH kotopom nepeKJHOHaeTCfl nacTOTa 
noBTOpemra 30H^Hpyioiii,Hx HMnyjiBCOB (6e3 BtiKJiiOHeHHH nepe^aTHHKa) c hhkjiom 
10/10 c, 20/20 c hjih nepe3 2-3 c. 

2.3.7. Mo6hjibhoctb 

Mo6hjibhoctb onpeflenaeTCH bo3mo>khocthmh nepe6a3HpOBaHHH PJ1C Ha HOByio 
no3Hu,HK), ycnoBHaMH TpaHcnopTHpOBaHHH, BpeMeHeM p a3 b epTtiB aHH>i 

(CBepTBIBaHHa) H TOTOBHOCTH K 6oeBOH pa60TC 

npH nepe6a3HpOBaHHH PJ1C aBTOMo6HJiBHBiM TpaHcnopTOM AonycTHMaa 
ckopoctb TpaHcnopTHpOBaHHH no niocceiiHBiM ,noporaM #o 35 KM/nac, no 
6e3flOpO)KBK) 7-10 KM/nac. Ilpn Tp aHcnopTnp ob aHnn >Kejie3HOflOpO)KHBiM 

TpaHcnopTOM HeoGxoAHMBi 4 HeTBIpeXOCHBIX nJiaT(J)OpMBI H O^HH HeTBIpeXOCHBIH 

BaroH. 

BpeMH pa3BepTBiBaHna n CBepTBiBaHna PJ1C nonroroBJieHHBiM pacneTOM 
cocTaBJiaeT 8 nacoB. 

BpeMa totobhocth k 6oeBoii pa6oTe Ha 3apaHee noflroroBJieHHOH no3HHHH, 
BKJiK)Haa h BpeMH pa3BepTBiBaHHH, cocTaBJiaeT neTOM 24 naca, 3hmoh 36 nacoB. 

BpeMH BKJiK)HeHHa PJ1C npH nporpeTBix arperaTax nHTaHHH 5 mhh, 

3KCTpeHHOrO BKJIKDHeHHH - 3,5 MHH. 

PJ1C coxpaHaeT pa6oTOcnoco6HOCTB npH cne,nyK)iu,Hx KJiHMaTHnecKHx 
ycnoBHax: 

TeMnepaTypa BO3flyxa-40°C - +50°C, 

OTHOCHTenBHaa BJia>KHOCTB 95 % npH TeMnepaType B03^yxa +20°C, 
ckopoctb BeTpa ao 25 m/c, 

BBICOTa n03HH,HH Hafl ypOBHeM MOpH RO 1000 M. 



3. CTPYKTyPHAH CXEMA PJIC 



PJ1C II-37P HBJiaeTca ^ajiBHOMepOM. OGmne npHHUHnBi nocTpoemra PJIC 
aHanorHHHBi npHHnnnaM nocTpoemra ^pyrnx PJIC 6oeBoro pe)KHMa. 
Ochobhbimh oco6eHHOCT5iMH nocTpoemifl PJIC II-37P hbjihkdtch: 

a) MHoroicaHajiBHoe nocTpoeHHe npHeMO-nepeflaiomeH annapaTypBi, HajiHHHe 
rorra He3aBHCHMBix KaHanoB c o6Be#JiHeHHeM hx CHraajiOB nepefl nonaneH Ha 

HHflHKaTOpBi; 

6) npHMeHeHHe n,H(J)pOBoro ycTpOHCTBa nepecnepHOflHoro BBiHHTaHHa b 
CHCTeMe CJ\I[ - itH(J)poBOH CJ\I[. npHMeHeHHe UCflU, o6ecneHHBaeT 
cym,ecTBeHHoe noBBinieHHe K03(J)(J)HH,HeHTa noflaBJiemifl naccHBHBix noMex (35 
nporaB 15-20 flB b PJIC II-37M); 

B) HCnOJIB30BaHHe nOJIHpH3aH,HOHHOH CeJieKH,HH B TpeX HH5KHHX JiyHaX 30HBI 

o6Hapy>KeHHH ^jih nonaBJiemifl OTp a>KeHHH ot MeTeoo6pa30BaHHH; 

r) oGecneneHHe bo3mo>khocth conpiDKemra c PJIC II-12Hn, 11-18 c 
coBMecTHBiM OTo6pa>KeHHeM HH(J)opMaH,HH Ha 3KpaHax HKO PJIC II-37P. 

PaccMOTpHM npHHHHnBi (J)yHKH,HOHHpOBaHHH PJIC no CTpyKTypHoii cxeMe, 
npeflCTaBJieHHOH Ha pnc.3.1. ^jih 6onee nonHoro o6mero npencTaBJiemM 
npHHH,HnBi <J)yHKHHOHHpOBaHH5i PJIC 6y^eM paccMaTpHBaTB no TpaKTaM, 
xapaKTepH3yK)Hi,HM ocHOBHBie cbh3h b annapaType. 

PJIC BKJiK)HaeT b ce6fl nan. He3aBHCHMBix pa,nHOJiOKaHHOHHBix KaHanoB 
(KaHanBi 1-5), H^eHTHHHBix no nocTpoeHHK), CHHxpOHH3HpOBaHHBix no 3anycKy H 
HMeK)Hi,Hx HH^eKCBi T, )K, B, B, J\ cooTBeTCTBeHHO HOMepy KaHana. 
OyHKH,HOHHpOBaHHe annapaTypBi 6y^eM paccMaTpHBaTB Ha npHMepe o^Horo 
KaHana, nonpo6HO npeflCTaBJieHHoro Ha CTpyiaypHOH cxeMe. 

3.1. TpaKT (J)OpMHpOBaHHH H KaHaJIH3anHH 30HflHpyK)Hl,HX CHraanoB 

AnnapaTypa nepeflaromero ycTpOHCTBa pa3MemeHa b niKa<J)y nepe^aTHHica IIC- 
4 ManiHHBi Nl (IIIIK). 

MoiHHBie 30H^HpyK)Hl,He pa^HOHMnyjIBCBI (J) OpMHpy Ha (J)HKCHpOBaHHOH 

Hecymeii nacTOTe aBToreHepaTOpOM Ha MaraeTpOHe MH-29. IIpH 3tom 
paAHOJiOKaii,HOHHBie KaHanBi pa6oTaK)T Ha pa3HHHHBix Hecymnx nacTOTax. 

HMnyjiBCHBiii pe>KHM pa6oTBi MaraeTpOHa 3a,naeTC5i HMnyjiBCHBiM 

MO^yJIflTOpOM. Mo,HyJIflTOp BBinOJIHeH no KJiaCCHHeCKOH CXeMe C pe30HaHCHBIM 
3ap«flOM HaKOnHTeJIH B BH^e HCKyCCTBeHHOH JIHHHH H^JI OT BBICOKOBOJIBTHOrO 

BBinpflMHTejifl BBC-3 h hojihbim pa3pa^OM ee (c npHxonoM HMnyjiBca 3anycKa) 
nepe3 THpaTpOHHBiii KOMMyTaTOp TC h HMnyjiBCHBiii TpaHC(J)opMaTOp. HMnyjiBCHBiii 
TpaHC(J)opMaTOp o6ecneHHBaeT cornacoBaHHe BOJiHOBoro conpOTHBJieHHH H^JI c 
conpOTHBJieHHeM MameTpOHa h noBBinieHHe aMnnHTy^Bi MOflyjiHpyromHx 
HMnyjiBCOB , no^aBaeMBix Ha icaro^ MameTpOHa. 

KaHajiH3aii,Ha 30H^HpyK)Hi,ero CHraana k oGnynaTejiK) aHTeHHBi ocymecTBnaeTca 
no BOJiHOBOAHOMy TpaKTy, BKJiK)HaK)Hi,eMy b ce6a 3neMenr conp5DKeHH5i c 
MaraeTpOHOM CMC, anreHHBiH nepeKJironaTejiB AIIC h OTpe3KH jkcctkhx h th6khx 
bojihoboaob. IlepBBie TpH KaHana nonKJiMHaiOTCfl k o^HOpynopHBiM o6nyHarejMM 



6noKa oGjiynaTejieH OBH-AM-1 hhjkhch aHTeHHBi, neTBepTBiii h rorrBiii KaHanBi - k 
oGjiynaTejiaM 6noKa oGjryHarejieH OBB-AP BepxHeii aHTeHHBi. 

3neMeHT conpiDKemifl c MaraeTpOHOM o6ecneHHBaeT nepexo^ ot 
KoaKCHanBHoro BBixona MaraeTpOHa k BOJiHOBonHOMy TpaKTy. 

AHTeHHBiii nepeKJiBOHaTenB o6ecneHHBaeT noflKJnoneHHe aHTeHHBi k 
nepenaiomeMy ycTponcTBy Ha BpeMJi 30H,nHpyK)mero CHinajia h k npneMHOMy 
y CTp OHCTBy Ha ocTajiBHoii Haera nepnona cjienoBaHHA. AHTeHHBiii nepeKJiiOHaTejiB 
BBinonHeH Ha OTpe3Ke BOJiHOBona c p a3pa^HHKaMH . 

B 6noKe oGjiynaTejieH hh^khch aHTeHHBi OBH-AM-1 peanH30BaHO 
(JjopMHpOBaHHe KpyroBOH nojiHpH3an,HH 3JieKTpOMaraHTHOH 3HeprHH Ha nepenany h 
npneM. ^ocTHraeTca 3to npHMeHemieM nojiflproaTOpOB b BHne cneHHanBHBix 
bojihobo^hbix CKpyTOK, nejiHrejieii MomHocra h c^asoBpamarejieii. YnpaBJieHHe 
BH^aMH nojiapH3an,HH ocymecTBJiaeTca nncTaHnnoHHO c 6noKa ynpaBJieHna 
nojiapH3an,HeH YII-01, pacnojiOKemioro b HH^HKaTOpHOH ManiHHe. 

H3JiyneHHe 3HeprHH 30HnHpyioiii,ero cnrHana b npocTpaHCTBO ocymecTBJiaeTca 
HH)KHeH h BepxHeii anreHHaMH, KajKnaa H3 kotopbix coctoht H3 OTpajKaTena h 
6noKa oGjiynaTejieH. H3MeHeHHe yrjia HaKJiOHa aHTeHHBi c HHnHKaHHeii 
ycTaHaBJiHBaeMBix yraoB ocymecTBJiaeTca MexaHH3MaMH KanaHHH MK-I h MK-II. 
YnpaBJieHHe Mexami3MaMH ocymecTBJiaeTca nHCTaHHHomio co HiKa<J)a 
AHCTaHH,HOHHoro ynpaBJieHHfl J\YC-4M h niKa(J)a HKO-2M HH^HKaTOpHOH 

MaiHHHBI. 

3.2. TpaKT npneivia h o6pa6oTKH sxo-CHraajiOB 

npneMHoe ycTpoiiCTBO KajK^oro KaHana BBinonHeHO no cynepreTepOflHHHoii 
cxeMe c o^HOKpaTHBiM npeo6pa30BaHHeM nacTOTBi, aBTOMaTHnecKOH noncTpoiiKoii 
nacTOTBi MecTHoro reTeponHHa h o6ecneHHBaeT pa6oTy c aMnnHTynHoii h 
KorepeHTHOH o6pa6oTKOH 3xo-CHraajiOB. 

IlpHHHTBie aHTeHHoii cnrHajiBi no BOJiHOBonHOMy TpaKTy npoxonaT ot 
o6jiyHaTejia nepe3 anreHHBiH nepeKJiiOHaTejiB AI1C Ha bxoh npneiviHoro KaHana. 
npneMHBiii KaHan BKmonaeT b ce6a ycHJinrejiB bbicokoh nacTOTBi YBH, 6jiok 
CMecHTejia cnmana BCC-1 n 6jiok npneMHHKa I1PC-5M. 

IlpHHHTBie cnraajiBi ycnnnBaiOTca b YB 1 !, BBinonHeHHOM Ha J1BB. 
BojiHOBOAHO-KoaKcnajiBHBin nepexon oGecnennBaeT nepenany cnmanoB ot 
BOJiHOBO^a Ha KoaKcnajiBHBin Bxofl J1BB. YcnjieHHBie Ha bbicokoh nacTOTe cnmanBi 
nocTynaiOT b 6jiok CMecHTena cnraajiOB BCC-1, BKmoHaiomnn b ce6a CMecnrejiB 
cnmana c npeceneKTOpOM n np qrb apHTe jibhbih YWl. CMecnTenB c npeceneKTOpOM 

BBinOJIHeH Ha OTpe3Ke BOJIHOBOna, B CB5T3H C HeM HeoGxO^HM KOaKCHaJIBHO- 

bojihobouhbih nepexofl c BBixona J1BB Ha npeceneKTOp. 

npeceneKTOp npencTaBjraeT co6oh nonocoBOH (Jmjibtp Ha bojihobohhom 
pe30HaTOpe h npenHa3HaHeH ^jih oGecneneHHA Tpe6yeMOH H36HpaTenBHOCTH no 
3epKanBHOMy KaHany. 

B CMecHTene c noMomBio HanpajKeHira MecTHoro reTepo^HHa (cy66noK Cr-01- 
01) ocymecTBJiaeTca npeo6pa30BaHHe CHraanoB Ha npOMe>KyTOHHyio nacTOTy. 
OviecHTejiB BBinojiHeH Ha KpHCTajiJinnecKOM CBH anone, noMemeHHOM b bojihoboa. 



MecTHtiH reTepOflHH - BBicoKOCTa6HJiBHBiii aBToreHepaTOp, BBinojiHeHHBiii Ha 
CBH TpHO^e c KOJie6aTenBHOH chctcmoh b burq KoaKCHajiBHBix pe30HaTOpOB. 
HanpH)KeHHe MecTHoro reTepo^HHa noflaeTca nepe3 ^enHTenB mohhiocth J\M, 
o6ecneHHBaioiii,HH pa3#eneHHe HanpiDKeHHH Ha CMecnrejiB CHraanoB h CMecnrejiB 

npeflBapHTenBHBra YIUl o6ecnenHBaeT ycHJieHHe cnraajiOB h cornacoBaHHe 
BBixo^a 6noKa CMecHTena c bxo^om 6noKa npneMHHKa IIPC-5M. 

Bjiok npneMHHKa BKJnonaeT b ce6a cy66noKH IUOY, YIIH-A, YIIH-Kl, All 1 ! h 
MecTHoro reTepo^HHa Cr-01-01. 

Cy66noK IUOY npe,ziHa3HaHeH ajiji 3am,HTBi PJ1C ot HMnyjiBCHBix noMex Manon 

flJIHTeJIBHOCTH H BKJiiOHaeT B Ce6fl HIHpOKOnOJIOCHBIH YIIH, OrpaHHHHTeJIB H 

y3KonojiocHBiH ynH. B cy66jiOKe peanH30BaHa cxeMa BAPY, oGecneHHBaiomafl 
yMeHBHieHHe ycHJieHHa TpaKTa b Hanajie .nHCTaHunn. CxeMa BAPY ynpaBJiaeTca 
HMnyjiBcaMH 3anycKa PJTC. 

B cy66noKe YIIH-A ocymecTBjraeTCfl ocHOBHoe ycHJieHHe Ha npOMOKyTOHHoii 
nacTOTe, niyMOBaa (IlIAPY) h MraoBeHHaa (MAPY) aBTOMaTHnecKne peryjinpOBKH 
ycHJieHHa, aMnnHTy^Hoe ^eTeKTHpOBaHHe h BBi^ana cnrHajiOB aMnjiHTy^Horo 
KaHana 3A Ha annapaTypy hhcJdpoboh CJ^\ b KaHaji 3am,HTBi ot HecHHxpOHHBix 
noMex. KpOMe Toro, c cy66jiOKa YIIH-A cnrHajiBi Ha npOMOKyTOHHoii nacTOTe f m 
BBwaiOTca Ha annapaTypy inicj)pOBOH CJ^\ Ha (J)a30BBie ^eTeKTOpBi n b cy66jiOK 

ynn-Ki. 

J\rk HCKJiiOHeHHa pa6oTBi cxeMBi IlIAPY b Hanane .nHCTaHHnn no hhtchchehbim 
OTpajKeHHaM ot mccthbix npe^MeTOB o6ecneHHBaeTca pa6oTa cxeMBi b 
HMnyjiBCHOM pe>KHMe c GnaHKHpOBaHHeM ee b Hanane .uncTaHiniH. HMnyjiBCHBiii 
pe>KHM pa6oTBi IlIAPY o6ecneHHBaeTca 6jiokom <J)opMHpOBaHHa HMnyjiBCOB UJAPy 
o6ih,hm fljia Bcex rorrn KaHanoB. 

Cy66jiOK YIIH-Kl <j)opMHpyeT onopHoe Hanp^DKeHne f on , HcnonB3yeMoe npn 
(J)a30BOM ^eTeKTHpOBaHHH. 3to Hanpa>KeHHe (J)opMHpyeTca KorepeHTHBiM 
reTepo^HHOM, pa6oTaiomiiM b flByx pe>KHMax <J)a3HpOBaHHa: (J)a3npOBaHne 

30HflHpyK)Hl,HM HMnyjIBCOM (3KBHBaJieHTHafl BHyTpeHHaH KOrepeHTHOCTB) H 

(J)a3npOBaHne noMexoii (BHeniroifl KOrepeHTHOCTB). 3oH^HpyiOHi,He HMnyjiBCBi rjix 
(J)a3HpOBaHHH KorepeHTHoro reTepo^HHa nonaiOTCJi Ha npOMOKyTOHHOH nacTOTe c 
cy66jiOKa All 1 !, a noMexa f nH - c cy66noKa YIIH-A. HanpiDKeHne Korepemnoro 
reTepo^HHa f on no^aeTca Ha annapaTypy nn<J)pOBOH CJ^\ Ha (J)a30BBie ^eTeKTOpBi. 

B npneMHOM yciponcTBe ocymecTBjraeTCfl aBTOMarnHecKaa noncTpoiiKa 
nacTOTBi KOJie6aHHH MecTHoro reTepo^HHa non nacTOTy 30H^HpyiOHi,ero cnraajia. 

BXOUHBIMH Hanpa)KeHHaMH CHCTeMBI AIIH HBJiaiOTCa 30HflHpyK)Hl,He HMnyjiBCBi, 

nocTynaiomne ot aHTeHHoro nepeicniOHaTejra nepe3 HanpaBJieHHBiii otb eTBHTenB , h 
KOJie6aHHH MecTHoro reTepo^HHa, nocTynaioiHHe nepe3 ^ejiHTejiB moihhocth. B 
CMecHTene AIIH BBiflenaeTCH Hanp5DKeHHe pa3HOCTHoii nacTOTBi h b cy66jiOKe AIIH 
c noMomBK) nacTOTHoro ^HCKpHMHHaTOpa ocymecTBjraeTCJi cpaBHemie pa3HOCTHoii 
nacTOTBi c npOMOKyTOHHOH h BBipa6oTKa ynpaBJMiomero Hanpa)KeHHH, 
nponopH,HOHajiBHoe paccornacoBaHHio nacTOT 30H,nHpyioiii,ero CHraana h MecTHoro 
reTepo/niHa. 3to Hanp^DKeHne ynpaBJiaeT Mexami3MOM nepecTpOHKH MecTHoro 
reTepo/niHa, kotopbih BBinonHeH Ha niaroBOM ^BnraTejie. IIpH 3tom 



ocymecTBnaeTCH MexaHnnecKaa noncTpoiiKa KOJieGaTejiBHoii chctcmbi MecTHoro 
reTepo^HHa. 

^Jlfl nOBBIineHHH CTa6HJIBHOCTH pa60TBI CHCTeMBI AWi B pa3JIHHHBIX pe)KHMax 

3anycKa CHCTeMa AIIH CTpoGnpyeTca HMnyjiBCOM, nocTynaromnM c THpaTpOHHoro 
6noKa TC nepenaromero ycTpOHCTBa. 

AnnapaTypa HC^H, o6ecneHHBaeT o6pa6oTKy cnraajiOB aMmiHTynHoro h 
KorepeHTHoro pokhmob h o6Be,nHHeHHe CHraanoB rorra npneMHBix KaHanoB 
aMnnHTy^Horo h KorepeHTHoro pokhmob pa3nejiBHO. AnnapaTypa pa3Mein,eHa b 
niKa(J)y HC^H, 39K02 n BKjnonaeT b ce6a roiTB 6jiokob BBiHHTamra 39KM01 no 
HHCJiy npneMHBix KaHanoB n 6jiok o6Be,nHHeHH5i cnmajiOB 39KM02. 

CnraanBi aMnjinrynHoro BBixona npneMHHKa Ka>K,noro KaHana 3A 
noABepraK)Tca o6pa6oTKe b (JmnBTpe HecnHxpOHHBix noMex 6noKa 39KM01 c 
nenBK) nonaBJieHHA 3Toro Bnna noMex n nocTynaK)T b 6jiok o6BeflHHeHna cnmanoB 
39KM02. B (J)HJiBTpe HecnHxpOHHBix noMex BBipa6aTBiBaeTca TaK>Ke Gnamc HHII, 
no^aBaeMBin Ha ycTponcTBO HByKpaTHoro nepecnepnonHoro BBinnTaHna ^na 
nonaBJiemui HHII b KorepeHTHOM KaHane. 

CnmanBi Korepenraoro BBixona npneMHHKa Ha npOMOKyTOHHon nacTOTe f np 
nocTynaK)T Ha aBa KBanparypHBix <J)a30BBix neTeKropa, Ha BTOpBie bxo^bi kotopbix 
nonaeTca onopHoe HanpiDKeHHe f on b KBanpaType (co c^BnroM no (J)a3e Ha 90°). 
npHMeHeHHe KBanpaTypHBix KaHanoB HCKjnonaeT BJinaHne cnenBix <J)a3 npn 
o6pa6oTKe sxo-cnrnanoB. 

CHmanBi c BBixoflOB (J)a30BBix ^eTeKTOpOB nonBepraiOTOi nncKperasanHH no 
BpeMeHH Ha 1024 nncKpeTBi b nacTOM 3anycKe n 2048 nncKpeT b penKOM c 

flJIHTeJIBHOCTBK) HHCKpeTBI nOpflHKa lMKC H aMnJIHTyHHOMy KBaHTOBaHHK) 
n,H(j)pOBBIM 7-pa3paflHBIM flBOHHHBIM KO^OM. ^ajiee B Il,HCf)pOBOM y CTp OHCTB Q 

o6ecneHHBaeTca nByKparaoe HepecnepHonHoe BBiwraHne b Ka^K^OM KBanpaTypHOM 
KaHane, oGBennHemie KBanpaTyp n HH<})poaHajioroBoe npeo6pa30BaHHe. 

JJjm CHH)KeHHH BJinaHHH cnenBix CKOpocTen b pOKHMe penKoro 3anycKa PII 
ncnojiB3yeTca niecTnnepnonHafl Bo6yjian,na nacTOTBi noBTOpemifl Ha 6 3HaneHHH 
nacTOT, b nacTOM 3anycKe - /jByxnepHOflHaa Bo6ynan,HH Ha 2 nacTOTBi. 

B 6noKe oGBezniHeHHH CHraanoB 39KM02 npon3BOAHTca o6Be,HHHeHHe 
CHraanoB naTH npneMHBix KaHanoB b aMnnnrynHBie 3A h Korep eHTHBie 3K 
cnrHanBi pa3flenBHO. KpOMe Toro, aMnjinrynHBie cnrHanBi rorrn KaHanoB 

06BeAHHaK)TCa B KOHTpOJIBHBIH CHmaJI 3 k0 htp, npeACTaBJiaK)ni,HH C060H 3X0- 

CHmajiBi naTH aMnjinrynHBix KaHanoB c paccTaHOBKoii nx no nncTaHUHH . 

C BBixo^a 6noKa 39KM02 cnraajiBi 3 A, 3K n 3 KO htp nonaiOTCfl b HHnnKaTOpHyio 
ManiHHy Ha niKa<J)Bi J\YC-4M h HKO-2M. B sthx niKa(J)ax CHmanBi nocTynaK)T Ha 
6jiokh 3P-3M jum OTo6pa>KeHHa Ha kohtpojibhbix ocn,HHJiorpa(J)ax n Ha 6jiokh 
BH^eocnraajiOB BC-3M. CnraanBi 3 K oht P nonaiOTCfl tojibko Ha nncacj) ^YC-4M. 

CnraanBi 3A n 3K nepe3 KOMMyTHpyiomne n,enn 6jiokob BC-3M nocTynaK)T Ha 
6jiokh (J)opMHpOBaHHH KOMnneKCHBix cnraajiOB n nnTaHna Bn-300-2. B sthx 
6noKax aMnjinrynHBie n KorepeHTHBie CHmanBi oGBenHronoTca b ohhh 
KOMnneKCHBiH CHman 3AK nyTeM CTpoGnpOBaHna cnrnanoB 3A h 3K no 

flHCTaHLl,HH. B 6jIH)KHeH 30He, B KOTOpOH HMeK)T MeCTO HHTeHCHBHBie OTpa)KeHHH OT 

MecTHBix npe^MeTOB, BBinaiOTCfl CHmanBi KorepeHTHoro KaHana 3K, b ^anBHen 30He 



- aMnnHTy^Horo KaHana 3A. YnpaBJieHHe rpaHHueii pa3,nejieHH5i 30H KorepeHTHoro 
h aMnnHTy^Horo KaHanoB ocymecTBJiaeTca He3aBHCHMO b HHHHKaTOpax niKa<J)OB 
J\YC-4M h HKO-2M b npenejiax 10-250 km b penKOM 3anycKe h 10-130 km b 
nacTOM. 

KoMnneKCHbie sxo-CHinajiBi 3AK c 6jiokob BII-300-2 nocTynaiOT Ha 6jiokh BC- 
3M h c ueneii KOMMyrapOBaHHa h ycHJieHHH sthx 6jiokob - Ha HHHHKaTOpBi - 
6jiokh TH-1M, OTo6pa>KeHHH. 

CnrHaiiBi 3AK niKa(J)a ,IiyC-4M h cnrHajiBi 3A nonaiOTCfl TaK)Ke Ha 
nepenaionniH niKa(J) panHOTpaHCJMHHOHHOH jihhhh PJ1-30-1M h no Ka6ejiBHBiM 
jihhham - Ha HH^HKaTOpBi annapaTypBi KII. KpOMe Toro, CHraanBi aMnnHTy^Horo 
KaHana 3A nocTynaK)T b 6jiok xpOHH3au,HH 39YO02 Ha ycTponcTBO oGBeflHHemra h 
KOMMyTau,HH CHrHanoB. Ha 3to yerpoiiCTBO nocTynaK)T TaK>Ke 3xo - CHinajiBi ot 
PJ1C II-12Hn (11-18) no KaHany <oxo PJTC-2». B y CTp ohctb e npOH3BOflHTca 
CTpoGnpOBaHHe no nncTaHHHH h oGtenHHeHHe sxo-CHrnanoB PJ1C-1 (11-37) h PJIC- 
2 (II-12Hn huh II- 18) b ohhh KaHan 31-11. IIpH 3tom b 6nH>KHeH 30He nepe^aiOTCH 
3xo-CHraanBi PJIC-2, b flajiBHeii 30He - PJIC-1. rpamma pa3nejia CHraanoB 3thx 
flByx PJIC peryjiHpyeTca b npenenax ot 20 no 250 km. KoMnneKCHBra axo-CHraan 
31-11 noflaeTCH Ha HHHHKaTOpHBie niKa(J)Bi HKO-2M h ,HyC-4M, nepenaionniH 

HIKa(J) II- 11 -4 pa^HOTpaHCJian,HOHHOH JIHHHH PJI-30-1M H BBIHOCHBie HHflHKaTOpBI 

KII. 

B PJIC II-37P HMeeTca bo3mo>khoctb onpenejieHHA a3HMyTa onHHOHHoro 

nOCTaHOBHl,HKa aKTHBHBIX nOMeX BC6MH npHeMHBIMH KaHaJiaMH C HCnOJIB30BaHHeM 

nejieHran,HOHHOH npHCTaBKH II- 1 . 3to ycTponcTBO CHHxpOHH3HpyeTca HMnyjiBcaMH 
3anycKa h <J)opMHpyeT HMnyjiBCBi nonaBJiemifl (noHH)KeHHa K03<})cj)HHHeHTa 
ycHJieHHH yilH) nHJioo6pa3HOH cj)opMBi, nocTynaiomHe nepe3 TOKOCteMHHK Ha Bee 
npneMHHKH IIPC-5M. Ilofl B03,neHCTBHeM HMnyjiBCOB nonaBJiemifl npHeMHBie 
ycTpoiiCTBa no,n3anHpaiOTCfl, HanHHaa c nHCTaHHHH npHMepHO 200 km, TaK hto6bi 
nepe3 hhx MornH npoxonHTB jihhib Moni,HBie HiyMOBBie noMexH no MaKCHMyMy 
rnaBHoro nenecTKa nnarpaMMBi HanpaBJieHHOCTH aHTeHHBi. B pe3yjiBTaTe Ha 3KpaHe 
HH^HKaTOpa b HanpaBJieHHH nocTaHOBiiniKa noMex o6pa3yeTca 3acBeT b BHne 
CTpenKH (pHC.2.3). IIo nojio)KeHHK) octphh 3toh CTpenKH onpenejraeTCfl 
HanpaBJieHHe Ha nocTaHOBiiniK aKTHBHBix niyMOBBix noMex. 

3.3 TpaKT HHflHKan,HH, XpOHH3aHHH H <})OpMHpOBaHH5I MaCHITa6HBIX OTMeTOK 

HH^HKaTOpHaa annapaTypa PJIC BKJiiOHaeT b ce6a HHnHKaTOpBi KpyroBoro 
o630pa (HKO) Hncacj)OB ,3;yC-4M h HKO-2M. HH^HKaTOpHaa annapaTypa 
npenHa3HaHeHa ^Jia BH3yanBHoro HaGjnonemM 3a hcjmmh b 30He o6Hapy)KeHHH 

PJIC H H3MepeHHH HX KOOpflHHaT - a3HMyTa H HaKJIOHHOH ^aJIBHOCTH. 

Ha 3KpaHe HKO (J)opMHpyeTca panHajiBHO-KpyroBaa pa3BepTKa nyreM 
BpameHHa pa3BepTKH, (JjopMHpyeMoii b Ka^K^OM nepnone cjienoBamra ot HMnyjiBca 
3anycKa ao HMnyjiBca KOHua nHCTaHHHH, co ckopoctbk) Bpamemifl aHTeHHBi. J\jik 
noBBiHieHHa tohhocth H3MepeHHa najiBHOCTH h pa3peniaioiii,eH choco6hocth 

HCnOJIB3yK)TCH TaK)Ke CeKTOpHBIH H KOJIBH,eBOH peaCHMBI. CeKTOpHBIH pOKHM 

3aKJiiOHaeTCH b CMemeHHH Hanajia pa3BepTKH ot Hempa k Kpaio 3KpaHa b jno6yio 



ero TOHKy. 3to o6ecnenHBaeT bo3mo>khoctb npocMarpHBaTB GojiBnrae ^ejibhocth 
Ha yKpyrmeHHOM Macnrra6e. Kojibhcboh pokhm 3aKJiK)HaeTca b 3a^ep)KKe Hanana 

flHCTaHHHH Ha BpeMfl, KpaTHOC 10 KM. B 3TOM pOKHMe pa3BepTKa HaHHHaeTCH B 

Hempe 3KpaHa, ho He c Hyna ^HCTaHHHH. IIpH 3tom o6ecneHHBaeTca npocMOTp 
ynacTKa c mchbhikmh npe^ejiaMH ^ajiBHOCTeii Ha yicpynHeHHOM MacniTa6e. 

Otmctkh H,eneH Ha 3KpaHe HH^HKaTOpa Ha6nK)AaK)Tca b BH^e apKOCTHtix 
OTMeTOK (^y>KeK). H3MepeHHe Koopmrnar ocymecTBJuieTCfl nyTeM HHrepnojuiHHH 

CepeAHHBI OTMeTKH OT H,eJIH OTHOCHTeJIBHO MaCHITa6HBIX OTMeTOK ^aJIBHOCTH H 

a3HMyTa. 

Onpenejiemie rocyflapCTBemiOH npHHa^JiOKHOCTH o6Hapy>KeHHBix H,eneH 
ocymecTBnaeTca Ha 3KpaHax HKO no OTMeTKaM ono3HaBaHHa, nonynaeMBiM ot 
HP3. 

B cooTBeTCTBHH c 3aflanaMH, BBinonHaeMBiMH HKO, Ha hhx nepe3 TpaKT 
BH^eocHraanoB nocTynaeT axo-CHraaiiBi, CHraanBi ono3HaBam«i, neneHra, 10 h 50 

KM OTMeTKH flaJIBHOCTH, 5° H 30° OTMeTKH a3HMyTa. 

CHHxpOHH3au,Ha pa6oTBi HH^HKaTOpa c npHeMO-nepe^aiomeH annapaTypon 
ocymecTBnaeTca c noMOiHBio HMnyjiBCOB 3anycKa, (J)opMHpyeMBix b ycTponcTBe 

XpOHH3aU,HH 6jIOKa XpOHH3ail,HH H CneHHaJIBHBIX pOKHMOB 39YO02. YCTpOHCTBO 
XpOHH3aU,HH 06eCneHHBaeT (J)OpMHpOBaHHe CHHXpOHMnyjIBCOB B OflHOM H3 pOKHMOB 

3anycKa: pe^KHH PI, PII hjih nacTBra (JjopMHpya Heo6xo,HHMBie 

nocneflOBaTenBHOCTH CHHXpOHMnyjIBCOB, nonaBaeMBie Ha pa3JiHHHBie chctcmbi h 
ycTpoiiCTBa PJ1C h conparaeMBie chctcmbi c cooTBeTCTByiomHMH BpeMeHHBiMH 

3 ep >KKaMH . HaCTOTa nOBTOpeHHH HMnyjiBCOB KOHTpOJIHpyeTCH Ha HHflHKaTOpHOM 

Ta6no 6noKa 39YO02. 

npe^ycMOTpeH pe>KHM BHeniHeii CHHxpoHroaHHH ot o6i>eKTa ACY. IIpH 
npona^aHHH BHeniHero 3anycKa nponcxonHT aBTOMaraHecKHH nepexon Ha 
BHyTpeHHHH 3anycK PJ1C. IIpH conp^DKeHHH c ^pyrHMH PJIC Ha hhx nonaiOTCfl 
HMnyjiBCBi 3anycKa PJIC ot II-37P. 

CncTeMa CHHxpOHH3au,HH co^ep)KHT onopHBiii KBapu,eBBiH reHepaTOp, 
pa6oTaK)Hi,HH Ha nacTOTe 7,4948 MTu,. nocjie,zryioiii,HM AeneHHeM nacTOTBi h 
AeniH(J)paLi,HeH pa3pa^OB .nejiHTejieii (J)opMHpyK)Tca HMnyjiBCBi 3anycKa c 

Tpe6yeMBIMH BpeMeHHBiMH paCCTaHOBKaMH H MaCHITa6HBie OTMeTKH ^aJIBHOCTH 10 
H 50 KM. 

Bpamemie pa3BepTOK Ha 3KpaHax HKO o6ecneHHBaeTca BpamemieM 

OTKJIOroHOIHHX KaTyHieK 3JieKTpOHHO-JiyHeBBIX Tpy60K. CHHXpOHHOe H CHH(J)a3HOe 

Bpani,eHHe otkjioh5iiohi,hx KaTyHieK c aHremiaMH PJIC o6ecneHHBaeTca chhxpohho- 
cjieflflmeii nepe^aHeH (CCn). 

CCn npencTaBJiaeT co6oii CHCTeMy aBTOMaraHecKoro peryjinpOBaHHa 
BpameHHA otkjioh5Hoihhx KaTynieK HKO othochtcjibho BpameHHa nnK. 

H3MepHTeJIBHBIM 3JieMeHTOM CHCTeMBI ABJUieTCJI napa CeJIBCHH-^aTHHK H CeJIBCHH- 

npneMHHK. CenBCHH-^aTHHKH pacnojio>KeHBi b 6noKe rnaBHBix ^aTHHKOB 39P^05M, 

HX pOTOpBI BpamaiOTCfl CO CKOpOCTBK) BpaHl,eHHH nnK H 3anHTBIBaiOTC5I 

HanpH>KeHHeM nacTOTBi 50 Th,. CTaTOpHBie o6motkh cenBCHH-^aTHHKOB h cenBCHH- 

npHeMHHKOB 3JieKTpHHeCKH CB^3aHBI MOKfly CO6OH. CeJIBCHH-npHeMHHKH 

pacnono)KeHBi b ycTpoiiCTBe BpameHHa otkjiohjhoihhx KaTynieK. 



C n,enBK) noBtimeHHfl tohhocth cne)KeHHa 3a yrnoM noBOpOTa aHTeHHBi 
CHCTeMa CCII BBinonHeHa ^ByxKaHaiiBHOH, coflep^Kameii rbq cenBCHHHBie napBi - 
rpy6oro h TOHHoro OTcneTa c nepe^aTOHHBiM OTHOineHHeM BpameHHfl hx oceii 

OTHOCHTeJIBHO OCH ffllK 1:1 H 36:1 COOTBeTCTBeHHO. 

CHHxpOHHO-cneflHmaa nepe/iana BBipa6aTBiBacT ynpaBJiaiomee Hanp^DKemie, 
nponopn,HOHaiiBHoe yrnoBOMy paccornocoBaHHio MOK^y nilK h OTKJioronomHMH 
KaTyniKaMH HKO. 3to ynpaBJiaiomee HanpjDKeHHe npeo6pa3yeTca h ycHJiHBaeTca b 
6noKax cepBoycHUHTena YC niKa(J)OB /JYC-4M h HKO-2M bcjihhhhbi, 
HeoGxoAHMOH flna npHBO^a cepBOflBHrarejifl. IIocjieflHHH noBOpanHBaeT 
OTKJiorononryio KaTyniKy HKO Ha yron, cooTBeTCTByionrHH yrjiy noBOpOTa nilK. 

J\nn nepe^anH BpameHHJi Ha HKO «nnKeT» annapaTypBi Kn nepe3 
paflHOTpaHCJian,HOHHyK) jihhhk) PJ1-30-1M b uneasy CCn yeraHOBJieHBi ^aTHHKH 
rpy6oro h TOHHoro otchctob c nepeflaTOHHBiM OTHonieHHeM hx ocen 1:1 h 13:1 

COOTBeTCTBeHHO. Hx pOTOpBI 3anHTBIBaK)TCfl OnOpHBIM Hanpa>KeHHeM HaCTOTBI 

43TH,, KOTOpoe BBipa6aTBiBaeTca b nepe^aiomeM niKa(J)y PTJ1 n-1 1-4. 

nepe^ana BpameHHJi aHTeHHBi HP3 chhxpohho c anreHHOH chctcmoh PJ1C 
o6ecneHHBaeTca c noMomBio CCn, OTJinnaiomeHCfl ot CCn PJ1C HanpiDKeHHeM 

3anHTKH pOTOpOB CeJIBCHH-flaTHHKOB (naCTOTa 400 Th, BMeCTO 50 Tu) H 

nepe/iaTOHHBiM OTHonieHHeM pOTOpOB ccjibchhob TOHHoro h rpy6oro otchctob 
(23:1 BMecTO 36:1). B 6noKe rnaBHBix ^aTHHKOB 39P,ZI05M HMeeTca OT^ejiBHaa napa 
cejiBCHH-^aTHHKOB CCn HP3 1J122. 

B niKa(J)y CCn HMeiOTCfl 3JieKTp0MexaHHHecKHe ^aTHHKH otmctok «CeBep» 
(o^Ha OTMeTKa 3a o6opOT aHTeHHBi) h MacnrraGHBix a3HMyTanBHBix HMnyjiBCOB 
(MAH) - 4096 otmctok, 3a o6opOT aHTeHHBi c HeHoii a3HMyTanBHoro ^eneHHH 5,27'. 
H3 HMnyjiBCOB MAH h «CeBep» b ycTponcTBe (J)opMHpOBaHHH otmctok a3HMyTa h 
cneitHajiBHBix pokhmob 6noKa xpOHH3au,HH 39YO02 (J)opMHpyiOTCH 5° h 30° 

OTMCTKH a3HMyTa. OopMHpOBaHHe 5° OTMCTOK OCymeCTBJIHeTCH fleiHH(J)paTOpOM 

nyTeM ^ejieHHH nacTOTBi cneflOBaHHa MAH Ha 57, a 30° otmctkh - .nejiemieM 5° 
otmctok Ha 6. ^jiHTenBHOCTB OTMeTOK a3HMyTa paBHa nepnozry cneAOBaHHH PJ1C. 
Otmctkh a3HMyra nonaiOTCJi Ha HH^HKaTOpBi KpyroBoro o630pa PJ1C, Ha 
nepe^aiomHH niKa(J) n-1 1-4 h Ha bbihochbic HH^HKaTOpBi Kn. 

B 3tom TKe ycTpoiiCTBe o6ecneHHBaeTca <J)opMHpOBaHHe cneHHajiBHBix pokhmob 
pa6oTBi PJ1C fljia 3aiu,HTBi ot CHC. Pokhmbi 6bijih nepenHCJieHBi b n.2.3. Croroie 
H3nyHeHHa ocymecTBJiaeTca nyTeM OTKmoneHHa 3anycKa nepeflaiomHx ycTponcTB. 
npH 3tom 3anycK HH^HKaTOpHOH annapaTypBi He BBiKJHonaeTca. Ha BpeMH chhthh 
H3nyHeHHa ocymecTBJiaeTca GjiaHKHpOBamie npneMHoii annapaTypBi PJ1C noAanen 
Ha 6jiok n,Ziy-4M KOMaH^Bi «BnaHK 1 ». 

CnrHaiiBi ono3HaBaHHH ot HP3 1J122 nepe^ noflaneii Ha HKO Rim OTo6pa>KeHHa 
npoxo^T nepe3 cJmjibtp noAaBJieHHH HHn ono3HaBaHHa b 6noKe xpOHH3an,HH 
39YO02. C BBixo^a <})HJiBTpa CHraanBi ono3HaBam«i nocTynaiOT Ha HKO PJ1C, Ha 
nepeflaiomHH niKa(J) n-1 1-4 PJ1-30-1M h Ha bbihochbic HKO Kn. 

J\jik OTo6pa>KeHHH Ha 3KpaHax HH^HKaTOpOB 3JieKTpOHHoii KapTBi, Tpacc 
noneTOB aBHan,HH, rocynapCTBemiBix rpaHHii,, ceTKH nBO h ^p. PJ1C mo>kct 
conparaTBca c annapaTypon 14H6M. Ha niKatJ) 14H6M no^aiOTca HMnyjiBCBi 



3anycKa, otmctkh flantHOCTH, MAH h OTMeTKa «CeBep». Co niKa(J)a 14H6M 
HH<J)opMaii,HH BBi^aeTca Ha HKO PJ1C, niKa(J) II- 1 1 -4 h bbihochbic HKO KII. 

3.4. Pa^HOTpaHCHflUHOHHafl jihhhh PJI-30-1M 

Pa/jHOTpaHCJiaitHOHHaa jihhjm cnyjKHT fljia nepe^aHH H3o6pa>KeHH5i c HKO PJIC 
II-37P Ha HKO Kn, pacnojio>KeHHBix Ha yuajiemiH ro 15 km ot no3HHHH PJIC. 3to 

^aeT B03MOJKHOCTB OHCHHBaTB Ha KII B03flyiHHyK) 06CTaH0BKy B 30He o6Hapy>KeHHfl 

PJIC, npHHHMaTB penieHHe Ha opraHH3au,HK) 6oeBBix fleiiCTBHH, o6ecneHHBaTB 

HITypMaHOB HaBefleHHfl paflHOJIOKaHHOHHOH HH(J)OpMail,HeH H Kn 3PB - 

Heneyica3aHHeM ^jih 3PK. 

B cocTaB PTJI BxoflHT nepe^aiomHH h npHeMHBiii nyHKTBi c aHTeHHaMH. 

B cocTaB nepe^aiomero nyHKTa bxo^ht niKa(J) n-1 1-4, pa3MemeHHBiH b ManiHHe 
N2 h nepe^aiomafl aHTeHHa AT- 11-4, ycTaHaBJiHBaeMaa Ha yflanemiH 6-8 m ot 
ManiHHBi. Bee CHraanBi, Heo6xo#HMBie Rim nepe^aHH pa,HHOJiOKaHHOHHoro 
H3o6pa>KeHHH (HMnynBCBi 3anycKa, CCn, sxo-CHraajiBi 3A, 3AK, 31-11, CHraanBi 
ono3HaBaHHa, MacniTa6HBie otmctkh ^ajiBHOCTH h a3HMyTa) no^aiOTCH Ha 
nepe^aiomHH niKa<J) n-1 1-4. B HeM CHraanBi npeo6pa3yK)TCfl k BH^y, y^o6HOMy ^na 
nepe^aHH h no ^ByM BBicoKonacTOTHBiM KaHanaM b ^euHMeTpOBOM ,zniana30He bojih 
c noMoni,BK) nepe^aiomeH aHTeHHBi H3JiynaK)TCH Ha npneMHBiH nyHKT. 

B cocTaB npneMHoro nyHKTa bxohht: 

npneMHaa aHTeHHa AP-1 1-4, pacnonaraiomaflCfl Ha yuanemiH ^o 90 m ot Kn; 
niKa(J) npneMHOH annapaTypBi B-l 1-4; 
HiKatJ) pa3BepTOK HH^HKaropOB CM-M; 
HH^HKaTOpBi KpyroBoro o630pa «nHKeT» - ^o 4hit; 
arperaT nHTaHHH A^-10-T. 

npHHHTBie aHTCHHOH BBICOKOHaCTOTHBie CHrHaJIBI pa^HOJIOKaHHOHHOrO 

H3o6pa>KeHHH nocTynaK)T b niKa(J) B-l 1-4, r/ie ohh ycnjiHBaiOTCfl, npeo6pa3yK)TC5i k 
nepBOHanaiiBHOMy BH^y h nonaiOTCJi Ha HH^HKaTOpBi ^jih OToGpajKemra. TJjih 
C03,naHHfl pa^HajiBHO-KpyroBOH pa3BepTKH Ha 3KpaHax HH^HKaTOpOB HcnonB3yeTCH 
niKatJ) CM-M, Ha KOTOpBiii nocTynaiOT HMnynBCBi 3anycKa, HMnynBCBi KOHna 
^HCTaHn,HH h Hanpa>KeHHe CCn. 



4. nEPE^AKUIJEE YCTPOHCTBO 



4.1. Ha3HaneHHe h oGmaa xapaKTepHCTHKa nepenaiomero ycTpOHCTBa 

Ilepenaiomee ycTpoiiCTBO npenHa3HaHeHO ana reHepnpOBaHHfl moihhbix CBM 
30HAHpyK)iu,Hx pa^HOHMnyjiBCOB Ha pa6oHHx nacTOTax PJ1C. 

B COCTaB PJ1C BXOflHT nHTB H^eHTHHHBIX nepenaTHHKOB CaHTHMeTpOBOrO 

AHana30Ha bojih, OTnHnaiomHxcji npyr ot npyra nacTOTOH reHepHpyeMBix 
KOJie6aHHH h HMeiOT 6yKBeHHBie HHneKCBi b cootbctctbhh c HOMepOM KaHana T, )K, 
B, B, J\. IIpH 3tom nacTOTa KoneGamiH HaHBBicinaa nna KaHana B h HaHHH3Hiaa ana 
KaHana )K. 

TexHHnecKHe xapaKTepHCTHKH nepenaiomero ycTpOHCTBa npHBeneHBi b n.2.2. 

Ilepenaiomee ycTpOHCTBO BBinonHeHO no onHOKacicanHOH cxeMe, npencTaBnaeT 
co6oh moihhbih MarHeTpOHHBiii aBToreHepaTOp. ^octohhctbom TaKOH cxeMBi no 
cpaBHeHHK) c MHoroKacKanHoii (ManoMomHBiii B036ynHTenB-ycHnHTenB moihhocth) 
aBnaeTca npocTOTa nocTpoemui nepenaiomero ycTpoiiCTBa. OnHaico HenocTaTKOM 
ee HBnaeTca HeKorepeHTHOCTB nocnenoBaTenBHOcra 30HnHpyioiiiHx 
pa^HOHMnynBCOB h HenocTaTOHHaa CTaGnnBHO ctb hx Hecymeii nacTOTBi, hto 
npHBO^HT k CHH)KeHHK) 3(J)(J)eKTHBHOCTH annapaTypBi 3ani,HTBi ot naccHBHBix noMex. 

OopMHpOBaHHe 3 OHflHpy K)H1,HX HMnynBCOB npOHCXO^HT OHHOBpeMeHHO BCeMH 

nepe^aTHHRaMH npn nonaHe HMnynBca 3anycKa ot annapaTypBi xpOHroauHH, 
pacnono>KeHHOH b HHnHicaTOpHOH ManiHHe. 

HMnynBCHBiii pe)KHM pa6oTBi MaraeTpOHHoro reHepaTOpa o6ecneHHBaeTca 
MonynflTOpOM, co6paHHBiM no cxeMe c nonHBiM pa3pa,noM HaKonnrenji b BHne 

HCKyCCTBeHHOH nHHHH H pe30HaHCHBIM erO 3apflnOM OT HCTOHHHKa nocToaHHoro 

Hanpa>KeHHH. 

npHMeHemie HaKonHTena 3HeprHH o6ecneHHBaeT 3HanHTenBHoe noBBinieHHe 
KII^ nepenaTHHica h CHHJKemie BBicoKOBonBTHoro Hanp5DKeHH5i, kotopbim 
3anHTBiBaeTca nepenaTHHK. 

HaKonnrenB b TeneHHe nepHona cnenoBaHHA HaicannHBaeT 3HepmK) 
nocToaHHoro TOKa h c npHxonoM HMnynBca 3anycKa 6bictpo pa3p5DKaeTC5i, OTnaBaa 
3HepmK) Ha MameTpOH b BHne KOpOTKoro npHMoyronBHoro HMnynBca. 

Pa3pa^ HaKonHTena ocymecTBnaeTCfl nepe3 KOMMyTaTOp. B KanecTBe 
KOMMyTaTOpa nenecoo6pa3HO HcnonB30BaTB THparpOH, HMeionxHH Manoe 
BHyTpeHHee conpOTHBneHHe h, cnenoBaTenBHO, oGecneHHBaiomHH ManBie noTepn 
3HepmH Monynnpyiomero HMnynBca. TnpaTpOH mokct OTKpBiBaTBca (t.c 
B03HHKacT HOHH3an,H^ b hcm) nono>KHTenBHBiMH HMnynBcaMH Ha ero ceTKe. Ho 
3 aKp bib aTB ch no ceTKe oh He mojkct. HoHH3an,HH npeicpaTHTCfl b cnynae, ecnn Ha 
aHone THpaTpOHa HanpjDKemie yMeHBniHTca no Hyna, T.e. icorna ocymecTBHTca 
nonHBiH pa3pH^ HaKonnrenji. 

Emkocthbih HaKonHTenB HenpHMeHHM, t.k. pa3pa/i ero ocymecTBnaeTca no 
3KcnoHeHH,HanBHOMy 3aKOHy h MonynnpyiomHH HMnynBC He 6yneT 
npflMoyronBHBiM. B KanecTBe HaKonHTena H,enecoo6pa3HO HcnonB30BaTB nnHHHyio 
nHHHio . PaccMOTpHM npoueccBi 3apana h pa3p5ina nnHHHoii nHHHH. 



ECJIH 0Tpe30K pa30MKHyT0H Ha KOHU,e flJIHHHOH JIHHHH flJIHHOH / nOUKJIIOHHTB 

k HCTOHHHKy nocTOAHHoro Hanp5DKeHH5i E n , to npOH30HfleT ee 3apH^ (3apa/i 
pacnpe^ejieHHOH cmkocth OTpe3Ka) h b^ojib jihhhh ycTaHOBHrca Hanp^DKeHHe E n 

(pHC 4.1a). IIpH nOAKJIIOHeHHH K OTpe3Ky COnpOTHBJieHHH R H , paBHOrO BOJIHOBOMy 

conpOTHBJieHHK) jihhhh b Hanajie OTpe3Ka ycTaHaBJiHBaeTca HanpjDKemie, paBHoe 
h BOJiHa pa3pafla pacnpocTpaHaeTca b/iojib OTpe3Ka, CHHMaa c jihhhh 

HanpjDKeHHe -y-(pHC. 4.16). 3Ta BOJiHa, OTpajKaacB ot KOHua OTpe3Ka, CHHMaeT 

BTOpyio nacTB Hanpa>KeHHH . OTpa>KeHHafl BOJiHa, jxotajxr j\o Hanana jihhhh, 
nojiHOCTBK) pa3pa>KaeT ee. TaKHM o6pa30M, Ha Harpy3Ke R H npHcyrcTByeT 
HanpH)KeHHe -^" B TeneHHe BpeMeHH npoxo>K/ieHH5i bojihbi no oipe3Ky b o^Hy h 
flpyryio CTOpOHy, T.e. HMeeT MecTO npHMoyrojiBHBiii HMnyjiBC ^jinrejiBHOCTBio 



O^HaKO npHMeHeHHe peanBHoii ^jihhhoh jihhhh npHBejio 6bi k 6ojibihhm 
ra6apHTaM nepe^aTHHRa, t.k. ^jm ^jihtcjibhocth HMnyjiBca Imkc noTpe6oBajica 6bi 

OTpe30K BBICOKOBOJIBTHOH JIHHHH /=150m. Il03T0My HCnOJIB3yeTCH HCKyCCTBCHHafl 

^jiHHHaa jihhhh (H^Jl), npeflCTaBJUHomaa co6oh Ha6op aneeK H3 cocpeAOToneHHBix 
3JieMeHTOB L h C. ^jiHTejiBHOCTB HMnyjiBca, (J)opMHpyeMoro HJ\JI, paBHa 



r^e n - hhcjio aneeK jihhhh, L r , - HH^yicrHBHOCTB h cmkoctb KajK^oii hhchkh. 

J\ji% (|) opMHp ob aHHs HMnyjiBca ^jiHTejiBHOCTBK) 2,7 mkc ( b pe>KHMax pe^Koro 
3anycKa) Heo6xo/niMO 8 aneeK, a 1,7 mkc (npn nacTOM 3anycKe) - 5 aneeK. IIpH 
nepexo^e c OflHoro Ha ^pyron bh^ 3anycKa ocymecTBJiaeTca KOMMyTauHJi HHCJia 

PaccMOTpHM cxeMy HMnyjiBCHoro MO^yjuiTOpa c nojiHBiM pa3p5moM HaKonHrejra 

B BH^e H^Jl (pHC. 4.2). OCHOBHBIMH 3JieMeHTaMH CXeMBI ^BJiaiOTCa 3apH^HBIH 
ApOCCeJIB L flp , (J)HKCHpyK)mHH flHOfl J\^kc, H^Jl, HMnyjIBCHBIH TpaHC(J)OpMaTOp H 
THpaTpOHHBIH KOMMyTaTOp VL1. 

B npOMOKyTKax MOK^y HMnyjiBcaMH 3anycKa ocymecTBJiaeTca cpaBHHTejiBHO 
MeflJieHHBiH 3apH^ H^Jl ot bbicokobojibthofo BBinpflMHTejra no Ltenn: L flP - J\^ mKC - 

H^Jl - nepBHHHaa o6MOTKa HMnyjiBCHoro TpaHC(J)opMaTOpa - Kopnyc. 3apa^HBiH 
ApoccejiB c eMKOCT^MH jihhhh C n o6pa3yeT nocjieflOBaTejiBHBiH KOJie6aTejiBHBiii 
KOHTyp, nosTOMy 3apa^ jihhhh HMeeT pe30HaHCHBiH xapaKTep. Ha pnc. 4.3 6, b 

T 

noKa3aHBi rpacj)HKH HanpjDKeHHA h TOKa jihhhh. B momcht BpeMeHH — — , r^e T 0 - 

nepHOA co6cTBeHHBix KOJie6aHHH KOHTypa, Hanp^DKeHHe Ha jihhhh noHTH B^Boe 
npeBBiniaeT 3HaneHHe E B bb, a tok b jihhhh paBeH Hyjiio. ^anee HanpjDKemie Ha 

JIHHHH yMeHBHiaeTCH H H3MeHHeTCH nOJiapHOCTB TOKa (nyHKTHpHBie JIHHHH Ha 

rpa<J)HKax). Hto6bi 3a(J)HKCHpOBaTB MaKCHManBHoe HanpiDKemie Ha jihhhh, 
ycTaHOBJieH (jDHKCHpyiomHH AHOfl J\^ KC , npeKpamaiomnn pe30HaHCHBra npouecc 
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3apa^a. 3to MaKCHMajiBHoe HanpiDKeHHe y^ep^KHBaeTCfl Ha jihhhh ^o npHxo^a 
HMnyjitca 3anycica. 

C npHxoflOM HMnyjitca 3anycKa Ha ceTKy THpaTpOHa (pnc. 4.3a) oh OTKptiBaeTca 
h ocymecTBnaeTca 6bictpbih pa3pa^ jihhhh no uenH: + H^Jl, aHOA-KaTOn 
THpaTpOHa, nepBHHHaa o6MOTKa HMnyjiBCHoro TpaHC(J)opMaTOpa, - H/JJI. Ha jihhhh 

Hanpa>KeHHe cicaHKOM yMeHBinaeTca ro h ocTaeTca HeH3MeHHBiM b TeneHne 

x H . B pe3yjiBTaTe Ha btophhhoh o6motkc HMnyjiBCHoro TpaHC(J)opMaTOpa 
BBiflejiaeTca npHMoyrojiBHBiH HMnyjiBC OTpnnaTejiBHoii nojiapHOCTH (pnc. 4.3r) h 
nonaeTca Ha icaTOn MaraeTpOHa VL2. 

AnnapaTypa nepeflaiomnx ycTponcTB pa3Mein,eHa b npneMO-nepe,naioiii,eH 
Ka6nHe PJ1C. Ka^oe H3 nepe^aiomHx ycTpoiiCTB pacnojioiceHO b niKa<J)y IIC-4. 
^HCTaHHHOHHoe ynpaBJiemie nepeflaTHHKaMH npon3BO,HHTCfl c naHejin 
AHCTaHH,HOHHoro ynpaBJieHna (II^y-4M) niKacj)a ,ZiyC-4M b HHflHKaTOpHon 
ManiHHe, MecTHoe ynpaBJieHHe - co niKa(J)a Uiy-6 b npneMO-nepe^aiomeH Ka6ime. 

nepe^aiomee ycipoHCTBO oGecnennBaeT (JjopMnpOBaHne 30H^Hpyioiii,Hx 
HMnyjiBCOB bo Bcex pe)KHMax 3anycKa PJ1C - pe^KOM PI n PII h nacTOM IIpH 
aBTOHOMHOM BKJiiOHeHHH (co niKa<|)a Iliy-6), 3anycK nepe,naTHHKOB ocymecTBJiaeTca 
ot 6jiOKa peryjmpOBKH n CTa6njiH3anHH PC, pacnojiOKemioro b niKa(J)y Iliy-6. IIpH 

3TOM B03MOJKHBI flBa BapHaHTa HaCTOTBI nOBTOpeHHS '. «PeflKHH» C HaCTOTOH 

noBTOpemra 400 Tu, n «HacTBra» c nacTOTon noBTOpemra 800 Tu,. 

IlHTaHHe Ka>Kfloro nepe,naTHHKa o6ecneHHBaeTca ^Byivia HanpjDKeHHflMn: 220B 
50rn, n 220B 400rn,. Moih,hoctb, noTpe6jiaeMaa Ka>KflBiM nepe^aTHHKOM no nenn 
50rn, paBHa 400BA no nenn 400rn, - 3kBA. IIo ycjiOBnaM SKcnjryaTannn 
HOMHHajiBHoe 3HaHeHne tokob MameTpOHOB ^ojdkho cocTaBJMTB 55-60mA. B 
pe)KHMe 3anycKa PII tokh MameTpOHOB /iojdkhbi 6bitb Ha 5-7mA MeHBine. 

npe^ycMOTpeHa bo3mo>khoctb 3anpeTa po6otbi nepe^aTHHKOB b cnennajiBHBix 
pe)KHMax 3amnTBi ot caMOHaBOflamnxca Ha H3JiyneHHe CHapa^OB nyTeM 
OTRjnoneHHa HMnyjiBCOB 3anycKa nepe,naTHHKOB. O^HOBpeMeHHO Ha BpeMa chhthh 
H3JiyHeHHH (J)HKCHpyeTCH MHHHMajiBHoe Hanpa>KeHHe Ha HCKyccTBeHHon jihhhh 
noflanen cnraajia «BjiaHK» Ha 6jiok PC. 

IlepeflaTHHKH oxBaneHBi uenaMH ynpaBJieHna, kohtpojih, 3amnTBi h 
CHrHajiH3aHHH . C naHejin flncTaHnnoHHoro ynpaBJieHna imy-4M HH,zniKaT0pH0H 
ManiHHBi ocymecTBJiaeTca .uncTaHnnoHHoe ynpaBJieHHe h kohtpojib pa6oTBi 
Ka)K^oro nepe^aTHHKa: BRjnoneHHe, 3KCTpeHHoe BKJnoneHHe, noBTOpHoe 
BRjnoneHHe b cjiynae hcctohkoh aBapHH, peryjinpOBKa cpe^Hero TOKa 
MameTpOHHoro reHepaTOpa, BBiKJnoneHHe. 

Bee naTB nepe^aTHHROB CBjnaHBi c 6jiokom Harpy3KH BH, KOTOpBra 
npeAHa3HaHeH jxjik paccenBafflra 3Heprnn, 3anacemiOH b MaraHTHOM nojie 3apa^HBix 
flpoccejien. 

4.2. CipyKTypHaa cxeMa nepe^aiomero ycipoHCTBa 

IIpHHH,Hn pa6oTBi nepe^aiomero ycipoHCTBa paccMOTpHM Ha npHMepe o^Horo 
nepe^aTHHKa. 



OrpyKTypHafl cxeMa nepe^aiomero ycTpOHCTBa o^Horo KaHana npeflCTaBJieHa 
Ha pHC.4.4. 

nepe^aTHMK BKJiioHaeT b ce6a cjie/ryiomHe ochobhbic sjicmchtbi: 

6JIOK BBICOKOBOJIBTHOrO BBinpflMHTCJUI BBC (Y3), 
THpaTpOHHBIH 6jiok TC (Yl), 
HCKyCCTBeHHyK) flJIHHHyK) JIHHHK) fl-M (Y2), 
BBICOKOBOJIBTHBIH B aKyy MHBIH BBIKJUOHaTCJIB BB-20, 

HMnyjiBCHBiH TpaHC(J)opMaTOp (Y5), 
MaraeTpOHHBra reHepaTOp (Y4), 
Kopp eKTHpy K)m,yK) uenB. 
B 6noKe BBicoKOBOJiBTHoro BBinpaMHTena BBC pa3Mein,eHBi co6ctbchho 

BBICOKOBOJIBTHBIH BBinpflMHTCJIB H 3JieMCHTBI MOZTyJMTOpa: 3apHflHBIH flpOCCCJIB H 

(J)HKCHpyioiii,He flHO^Bi. jj a BBICOKOBOJIBTHBIH BBinpaMHTejiB no,naeTC>i Tpex(J)a3Hoe 
Hanpa>KeHHe 220 B 400 Tu,. BBinpaMHTejiB BBipa6aTBiBaeT nocToamioe HanpjDKeHHe 

nOJIO)KHTeJIBHOH nOJiapHOCTH 6-7kB. 

KaK OTMenanocB paHee, H^Jl 3ap5DKaeTC5i ^o Hanp5DKeHH5i, noHTH B^Boe 
6ojiBinero, hqm HanpiDKeHHe bbicokobojibthofo BBinpHMHTejia. 3thm 
o6ecneHHBaeTca MaKCHManBHO B03MO)KHaa aMnjiHTy,na Monyjinpyiomero HMnyjiBca, 
a, cjie^OBaTejiBHO, MaKCHManBHaa reHepHpyeMaa MarHeTpOHOM moihhoctb. O^HaKO 
Hanpa>KeHHe Ha H^Jl mojkct h3mchhtbch npn h3mchchhh pe)KHMa 3anycKa, 
.HJiHTejiBHOCTH HMnyjiBca, a TaK)Ke npn KOJie6aHHax nnraiomeH cera, Hanp5DKeHH5i 

Ha BBIXOUe BBICOKOBOJIBTHOrO BBinpflMHTCJUI H nO flpyrHM npHHHHaM. 3tH (J)aKTOpBI 
BBI3BIBaK)T (J)JIK)KTyaH,HH aMnJIHTy^BI MOAyJIHpyK)Hl,HX HMnyjIBCOB, HTO B CBOK) 

OHepe^B npHBO^HT k nacTOTHBiM h <J)a30BBiM (J)jnoKTyaii,HaM reHepHpyeMBix 
pa^HOHMnyjiBCOB. 3to HeraTHBHO CKa3BiBaeTca Ha pa6oTe chctcmbi CJJJX. KpOMe 
Toro, b npouecce 6oeBoii pa6oTBi h npn HacTpOHKe nepe^aiomero ycTpoiiCTBa 
Heo6xoflHMO peryjiHpOBaTB aMnjinryny MO^yjinpyiomero HMnyjiBca c hcjibio 
ycTaHOBKH Tpe6yeMoro 3HaneHHH TOKa MaraeTpOHa. 

IIosTOMy Heo6xoAHMa, c o^hoh ctopohbi, CTa6HJiH3au,Ha aMnjiHTy^Bi 
MO^yJiHpyiomero HMnyjiBca, c Apyron - peryjinpOBKa ero aMnjiHTy^Bi. 3to 
^ocTHraeTca npHMeHeHHeM ynpaBJiaeMoro KJnona-THpHCTOpa, KOTOpBiii 
ynpaBJiaeTca ^HOflHO-pereHepaTHBHBiM KOMnapaTOpOM. Kjnon-THpHCTOp ynpaBjraeT 
Hanpa>KeHHeM Ha H^Jl nyreM npepBiBaHHa KOJie6aTejiBHoro npouecca ero 3apa^a b 

Heo6xOAHMBIH MOMeHT BpeMCHH. IIpOH3BOHHTC5I 3TO CJieflyK)Hl,HM o6pa30M. 

3apa^HBiH ApoccejiB HMeeT ^onojiHHTejiBHyio o6MOTKy (pnc.4.5), HanpiDKemie c 
KOTOpoii (Hanpa)KeHHe o6parHoii cb«3h) cpaBHHBaeTca b ^HOzpio-pereHepaTHBHOM 
KOMnapaTOpe c onopHBiM HanpiDKemieM, nocTynaiomHM c 6jiOKa peryjinpOBKH h 

CTa6HJIH3aH,HH PC. IlpH flOCTHJKCHHH HanpJDKCHHCM 06paTH0H CBH3H 3HaHCHHH 

onopHoro Hanp^DKeHHA AHOAHO-pereHepaTHBHBiH KOMnapaTOp b Bip a6 aTBiB aeT 
HMnyjiBC, noflaBaeMBiii Ha ynpaBJunoiiiHH 3JieKTpon THpHCTOpa. TnpHCTOp 
OTKpBiBaeTca h noAKJnonaeT k .nonojiHHrejiBHOH o6motkc 3apa^Horo flpoccejra 
pe3HCTOp R 6jiOKa Harpy30K BH (pnc.4.5). Kojie6aTejiBHBiii npouecc 3apa^Hoii uenH 

CpBIBaeTCfl, T.K. 3apa^Haa HH^yKTHBHOCTB OKa3BIBaeTCH 3 aiHy HTHp o b aHH o ii n,enBio c 

ManBiM conpoTHBJieHHeM (conpoTHBJieHHe pe3HCTOpa 6jiOKa paBHO R ~ 2 Om), tok 



nepe3 (J)HKCHpyK)iii,He ^ho^bi cna^aeT Hyjra h nocjie^HHe 3anHpaK)Tca, 4>HKCHpya 
HanpjDKeHHe Ha H^Jl. 

npouecc ynpaBJieHHa noica3aH Ha BpeMeHHBix rpa<J)HKax pnc. 4.6. IIpH 
OTcyTCTBHH ynpaBJieHHfl 3apa/i H^Jl (pnc. 4.66) ocymecTBJuuicfl 6bi no nyHKTHpHOH 
jihhhh h tok 3apa,zia H3MeHHJiCH 6bi no nyHKTHpHOH jihhhh (pnc. 4.6 b). Koiyia 
HanpjDKeHHe b ^HOAHO-pereHepaTHBHOM KOMnapaTOpe U K oMna P . (pnc. 4.6 r) 
cpaBHHBaeTca c U on , flantHeHHiHH 3apa^ npeicpamaeTCJi h Ha H^Jl (J)HKCHpyeTca 
Hanpa>KeHHe, cooTBeTCTByiomee MOMemy cpa6aTtiBaHHa THpHCTOpa to. 

TaKHM o6pa30M, HanHHHe ynpaBJiaeMoro THpHCTOpa b uenn 3apa^a H^Jl 
no3BOJiaeT: 

perynHpOBaTB 3HaneHHe cpe^Hero TOKa MameTpOHa npn ,nHCTaHHHOHHOM 
ynpaBJieHHH c HH^HKaTOpHOH ManiHHBi hjih MecTHOM - co HiKa<J)a Iliy-6, 

CTa6HJiH3HpOBaTB 3HaHeHHe cpe^Hero TOKa MameTpOHa npn H3MeHeHHH 
Hanpa>KeHHH nnraiomeH cera hjih Harpy3KH, 

ocymecTBUHTB nporpaMMHoe H3MeHemie ypOBroi 3apa^a H^Jl npn H3MeHemiH 
pe)KHMOB 3anycKa PJ1C. 

C nOMOIHBK) BBICOKOBOJIBTHOrO BaKyyMHOrO BBIKJIKDHaTeJIH BB-20 

o6ecneHHBaeTca nepeiaiiOHeHHe hhcjm aneeK H^Jl npn nepexo^e H3 pe)KHMa 
pe^Koro Ha nacTBiii 3anycK. B pe^KOM 3anycKe nonKJiiOHaeTCJi 8 xhqqk jihhhh, b 
nacTOM - 5. 

3anycK MOnyjMTOpOB npn 6oeBOH pa6oTe ocymecTBJiaeTca HMnyjiBcaMH 
3anycKa 3an.I c 6jiOKa xpOHH3an,HH 39YO02 HH^HicaTOpHOH ManiHHBi, a npn 
MecTHOM BKJiiOHeHHH npHeMO-nepeflaiomeH annapaTypBi - HMnyjiBcaMH 
aBTOHOMHoro 3anycKa c 6jioica ynpaBJieHHH PC (pnc. 4. 6. a). MecTHoe BKJnoHemie 
nepe^aTHHROB HcnojiB3yeTca tojibko ^jm npOBepKH h peryjinpOBKH annapaTypBi. 

HivrayjiBCBi 3anycica ycnjiHBaiOTCH b ycnjiHTejie 3anycKa ^o aMnjiHTy^Bi 200-300 
B h no^aiOTCfl b KanecTBe HMnyjiBCOB non>KHra Ha ceTKy KOMMyrapyiomero 
THpaTpOHa. YcHJiHTejiB BRjnonaeT b ce6a KacKa^ ycHJiHTejia, >K,nyiiiHH 6jiOKHHr- 
reHepaTOp h bbixohhoh KaTOUHBiH noBTOpHTejiB. HivrayjiBCBi non>KHra BBOBmaiOT 
HOHH3aHHio ra3a b THpaTpOHe, T.e. ero OTKpBiBaHHe. 

Hepe3 Manoe BHyipeHHee conpOTHBJieHHe OTKpBiToro THpaTpOHa nponcxonHT 
6bictpbih pa3p5ifl jihhhh nepe3 nepBHHHyio 06M0TKy HMnyjiBCHoro 

TpaHC(J)OpMaTOpa, Ha BTOpHHHOH 06M0TKe KOTOpOrO (J)OpMHpyeTCH KOpOTKHH 

HMnyjiBC aMnjiHTy^OH 26-30 kB. 

HMnyjiBCHBiii TpaHC(J)opMaTOp o6ecnenHBaeT corjiacoBamie BHyipeHHero 
conpOTHBJieHHH MameTpOHa R M arH= 450 Om c bojihobbim conporaBJieHHeM 
HCKyccTBeHHoii jihhhh p n = 25 Om h noBBinieHHe aMnjiHTy^Bi Monyjinpyiomero 
HMnyjiBca, no^aBaeMoro Ha KaTOfl MameTpOHa. Hcxo^a H3 H3BecTHoro BBipa>KeHHH 

flJIfl COOTHOHieHHH BCJIHHHH Tp aHC (J) OpMHpy eMBIX COnpOTHBJieHHH 

n _ ^MarH 
n z 

nOJiyHHM, HTO K03(J)(J)HHHeHT TpaHC(|)OpMaHHH HMnyjiBCHoro TpaHC(J)opMaTOpa n 

paBeH 




450 



25 



= 4,25 



IIoflKJiiOHeHHaH napanjienBHO nepBHHHOH o6motkc HMnyjiBCHoro 
TpaHC(J)opMaTOpa RC KOppeKTHpyiomafl n,ent yjiynmaeT (J)opMy Mozryjinpyiomero 
HMnyjitca nyTeM crjia>KHBaHHfl Bti6poca Ha nepe^HeM <J)pOHTe Monyjinpyiomero 
HMnyjitca. 

MaraeTpOHHBiH reHepaTOp o6ecneHHBaeT reHepHpOBaHHe mohjhbix 
pa^HOHMnyjiBCOB, KOTOpBie nepeflaiOTCH nepe3 KoaKCHajiBHBiii bbixo/i MaraeTpOHa 
no BOJiHOBO^HOMy TpaKTy b aHTeHHoe ycTpOHCTBO. MarHeTpOHHBiH reHepaTOp 

COCTOHT H3 MaraeTpOHa MH-29 H MarHHTHOH CHCTeMBI. B 3aBHCHMOCTH OT 

reHepHpyeMoii nacTOTBi MarHeTpOHBi hmciot cjie/ryioiiiHe nHTepBi: 1 KaHan - MH- 
29T, 2 KaHan - MH-293K, 3 KaHan - MH-29B, 4 KaHan - MH-29B h 5 KaHan- MH- 
29^. HanpH)KeHHH HaKana MaraeTpOHa nepeMeHHoe 12,6 B 50 Tii, aMnnHTy^a 
HMnyjiBca aHOHHoro TOKa 70 A. Bbiboh CBH 3Hepran MaraeTpOHa KoaKcnajiBHBiH. 
MaraeTpOH - CB 1 ! reHepaTOpHBiii npn6op, b kotopom B3aHMOneiiCTBHe 

3JieKTpOHHOrO nOTOKa C 3JieKTp OMarHHTHOH BOJIHOH npOHCXO/JHT BO B3aHMHO 

nepneHflHKyjiapHBix nocTOAHHBix 3JieKTpHHecKOM h MarHHTHOM nonax. 

KoHCTpyKH,HH MaraeTpOHa noKa3aHa Ha pnc. 4.7. Oh HMeeT HHJiHH,npHHecKHH 
KaTOA b uempe h KOJiBH,eBOH aHOA, coBMem,eHHBiH c pe30HaHCHoii (saMenjnuomeii) 

CHCTeMOH. KaTOA H3JiyHaeT 3JieKTpOHBI BCeil HHJIHH,HpHHeCKOH nOBepXHOCTBK), TO 

ecTB sto npn6op c 3aMKHyTBiM 3JieKTpOHHBiM noTOKOM. Bbiboh 3HeprHH 
ocymecTBJifleTCfl c OflHoro H3 pe30HaTOpOB pe30HaHCHoii chctcmbi. B uejrax 
6e3onacHOCTH SKcmryaTauHH aHOfl MaraeTpOHa 3a3eMJieH, a Ha KaTOfl noflaeTca 
nHTaiomee HanpiDKemie b BH^e Mozryjinpyiomero HMnyjiBca OTpHuaTejiBHoii 
nonflpHOCTH aMnnHTy^OH 26-30 kB. 3thm co3flaeTCH 3JieKTpHHecKoe none, BeKTOp 
KOTOporo EnanpaBJieH ot aHO^a k KaTO^y. MaraHTHoe none H co3flaeTC5i 
nocToaHHBiM MaraHTOM, MOK^y nojiiocaMH KOTOporo pa3Meni,eH MaraeTpOH. B 
pe3ynBTaTe ^eiiCTBHJi 3thx nojieii TpaeKTOpna ^BH)KeHHH aneKTpOHOB HMeeT bh^ 

HHRJIOHfl. 

B^ojib pe30HaHCHoii (saMenJunomeii) chctcmbi pacnpocTparoieTCJi 

3JieKTpOMarHHTHaH BOJIHa C (f)a30BOH CKOpOCTBK) V,],, COH3MepHMOH CO CKOpOCTBK) 
flBH>KeHHa 3JieKTpOHOB. 

IlpH flBH>KeHHH 3JieKTpOHOB ot KaTO.ua k aHOny ocymecTBJiaeTCfl hx 
B3aHMOAeHCTBHe c bojihoh, b pe3yjiBTaTe KOTOporo npOHCxo^HT hx rpynnnpOBKa b 
crycTKH b TOpM03ani,eH (J)a3e bojihbi. IlpH /jBHJKeHHH k aHOny aneKTpOHBi b crycTKax 
TepaiOT noTeHHHajiBHyio 3Hepraio, OT^aBaa ee bojihc, b pe3yjiBTaTe KOTOporo 
npOHCxo^HT ee ycHJieHHe. 3th sneKTpOHBi Ha3BiBaK)Tca 6naronpHHTHBiMH. CrycTKH 
BpamaiOTCfl BMecTe c TOpM03flin,eH (J)a30H nona 3JieKTpOMaraHTHOH bojihbi, o6pa3ya 
cnHHBi npocTpaHCTBeHHoro 3apa^a, noKa3aHHBie Ha pnc. 4. 7. 

HeKOTOpaa nacTB 3JieKTpOHOB nona^aeT b ycKOpjnoinyio (J)a3y bojihbi, OT6npaa 
ee 3Hepraio. Ohh no yKOp ohchhbim n,HKJiOH^aM B03BpamaiOTC5i Ha KaTOfl, o6pa3ya 
3JieKTpOHHoe o6jiaKO BOKpyr Hero. 3to He6jiaronpHaTHBie 3JieKTpOHBi. Ohh 
6oM6apflHpyiOT KaTOfl, pa3orpeBaa ero. IlosTOMy npn BKJiiOHeHHH aHOHHoro 
nHTaHHa MaraeTpOHa Heo6xo,HHMOCTH b HaKane HeT h nHTaHHe uenH HaKajia 

OTKJIIOHaeTCH. 



Pokhm pa6oTti MaraeTpoHa jip CTaTOHHO nonHO xapaKTepH3yeTca paGonnMn 
xapaKTepHCTHKaMH, KOTOpBie noKa3aHBi Ha pnc. 4.8. PaGonne xapaKrepncTHKH 
npHBOA^TCH b (JjopMyjiape Ha MaraeTpOH h xapaKTepH3yK)T 3aBHCHMOCTB aHOHHoro 
Hanpa>KeHHH E a ot aHOHHoro TOKa I a npn pa3JiHHHBix HanpiDKeHHOCTJix MarHHTHoro 
nana (b apCTe^ax). Ha paGonnx xapaKTepHCTHKax HaHOCHTca KpHBBie 
3HepreTHnecKHx napaMeTpOB MaraeTpoHa (reHepnpyeMoii moihhocth h Kim). 
Pa6oHHe xapaKTepHCTHKH no3BOJMiOT no 3HaneHHaM aHO^Horo TOKa h Hanp5DKeHH5i 
onpe^eJiHTB SHepreTnnecKne napaMeTpBi MaraeTpoHa h Hao6opOT, no Tpe6yeMBiM 
3HepreTHHecKHM napaMeTpaM ycTaHOBHTB 3HaneHHa aHO^Horo TOKa h HanpiDKeHna. 

MaraHTHaa CHCTeMa coctoht H3 flByx no,HKOBOo6pa3HBix MaraHTOB, b 
B03,ziyHiHOM 3a30pe, MQTKffy kotopbimh noMemaeTca MaraeTpOH. Hanp^DKeHHOCTB 
MarHHTHoro nojra 2500 3pCTe,zj. 

OxnajK^eHHe MaraeTpoHa B03,nyiHHoe npHHy^HTenBHoe. 

4.3. IXpnHnnnBi ynpaBnemra tokom MaraeTpOHOB 

KOHTpOJIB pa60TOCnOC06HOCTH H npaBHJIBHOCTB (j)yHKn,HOHHp OB aHHS 

MaraeTpOHOB onemiBaeTCfl no BejinnnHe cpe^Hero 3HaHeHHa hx aHO^Horo TOKa. 
KoHTponB tokob MaraeTpOHOB ocymecTBjmeTCJi ^HCTaHn,HOHHO b npouecce 6oeBoii 
pa6oTBi c noMom,BK) MHUJinaMnepMeTpOB Ha naHejin imy-4M hjih mcctho npn 
HacTpOHKe h pernaMeHTHOM o6cjiy>KHBaHHH nepeflaiomnx ycTpoiiCTB c noMonrBK) 
MHUJinaMnepMeTpOB Ha nepe^Hen naHenn niKa(J)OB IIC-4. npn6opBi BKjnoneHBi b 
n,enB btophhhbix o6motok HMnyjiBCHBix TpaHC(J)opMaTOpOB n H3MepaK)T cpe^Hee 
3HaHeHne aHOHHoro TOKa MaraeTpOHOB. HoMHHanBHoe 3HaneHHe tokob cocTaBjraeT 
55-60mA. 

ynpaBJieHne tokom MaraeTpOHOB ocymecTBjraeTCJi c noMonrBK) 6noKa 
peryjinpOBKH n CTa6njin3an,HH PC, pacnojiOKemioro b niKa(J)y ynpaBnemra Uiy-6 
nilK. Bjiok PC npenHa3HaHeH ^jih peryjinpOBKH n CTa6njiH3annH tokob 
MaraeTpOHOB npn H3MeHeHHH Hanp^DKeHna nnraiomeH cera n TOKa Harpy3KH, a 
TaK)Ke Rim ocymecTBJieHHJi nporpaMMHoro nepeKJiiOHeHHfl nepeflaiomen 
annapaTypBi npn nepexo^e H3 pe^Koro 3anycKa b nacTBiii n Hao6opOT. 

Bjiok PC (pnc. 4. 9) BKraonaeT b ce6a cjieflyiomne ocHOBHBie (JtyHKnnoHanBHBie 
y3JiBi: 

CTa6njiH3HpOBaHHBin flHCTaHn,HOHHO peryjinpyeMBiH BBinpaMHTejiB onopHoro 

HanpajKeHHH U on , 

BBinpaMHTejiB HanpiDKeHna o6paTHoii cbh3h U oe , 

ycTpoiiCTBO ynpaBJiemifl BejinnnHon onopHoro Hanp5DKeHH5i, 

ycTponcTBO nporpaMMHoro nepeiaiiOHeHHa nepeflaiomen annapaTypBi (rpynna 

pejie, He noKa3aHHaa Ha pnc. 4.9), 

cxeMa (J)opMHpOBaHna HMnyjiBCOB 3anycKa. 

PaccMOTpHM npHHnnnBi peryjinpOBKH TOKa MaraeTpoHa onHoro nepe^aiomero 
KaHana no cxeMe pnc. 4.9. 

BBinpflMHTejiB o6paTHoii cbjoh brjuohch nocjie^OBaTejiBHO c flonojiHHTejiBHon 
o6motkoh 3apH^Horo flpoccejra niKa(J)a IIC-4. npn stom HanpjDKeHne BBinpHMHTejia 
o6paTHon cbjoh -160 B CKJia^BiBaeTca c Hanp^DKeHneM o6paraon cbjoh, 



C03flaBaeMtiM Ha /jonojimrrenBHOH oGmotkc 3apa^Horo flpoccejra. 3to HanpjDKeHHe 
(Uoc. Ha pHC. 4.6 r) cpaBHHBaeTca b flHOflHO-pereHeparaBHOM KOMnapaTOpe c 
OTpHH,aTenBHBiM onopHBiM HanpjDKemieM U on , perynnpyeMBiM peocTaTOM Rll. IIpH 
Uoc.= U on BBipa6aTBiBaeTca HMnyjiBC b flHO^HO-pereHepaTHBHOM KOMnapaTOpe. 

3THM HMnyjIBCOM OTKpBIBaeTCfl THpHCTOp ^8 H K ^OnOJIHHTeJIBHOH 06M0TKe 

3apa^Horo flpoccena no^KJiiOHaeTCJi pe3HCTOp 6noKa EH, hto npHBOflHT k cpBiBy 
KOne6arenBHoro 3ap*ma HCKyccTBeHHOH jihhhh. 3Heprr«i, 3anaceHHaa b MaraHTHOM 
none 3apa^Horo Apoccena 3a BpeMH T n - to, pacceHBaeroi b pe3HCTOpe 6noKa BH. 

YcTpOHCTBO ynpaBJieHHa onopHBiM HanpjDKeHHeM npencTaBjraeT co6oh 
peBepCHBHBiii 3JieKTpOABHraTenB, c noMom,BK) KOTOporo ocymecTBjraercfl 
MexaHHnecKoe ynpaBJieHHe ^bhjkkom peocTaTa Rll. H3MeHeHHe HanpaBJieHHa 
Bpam,eHHH sjieicrponBHraTejui ocymecTBjraeTCfl ^HCTaHHHOHHO H3MeHeHHeM 
nonapHOCTH nnraiomero Hanp5DKeHH5i - 27 B hjih + 27 B. YnpaBJieHHe 
ocymecTBJiaeTCfl nepeioiiOHaTejieM «Tok MaraeipoHa 6ojiBHie-MeHBHie» jih6o c 
nyjiBTa imY-4M b nojio>KeHHH nepeKJiiOHaTej«i Bl Ha mica^y HIY-6 «,ZIhct.», jih6o 
co niKa(J)a HIY-6 b nojiWKeHHH nepeiaiiOHaTejui Bl «MecTH». 

IIporpaMMHoe nepeKJnoHemie nepe^aiomeH annapaTypBi npOH3BOAHTca npn 
H3MeHeHHH pe)KHMa 3anycKa, a TaioKe npn BKjnoHeHHH cneuHanBHBix pokhmob 

3aHl,HTBI OT CaMOHaBOA«Hl,HXCa CHapflflOB C, M HJIH CM. 

npn BKJiiOHeHHH onHoro H3 cneHHanBHBix pokhmob Ha 6jiok PC no/iaeTCH 
Hanpa>KeHHe «BjiaHK», c noMomBio KOTOporo b n,enB ^ejiHTejia onopHoro 
Hanpa>KeHHH Rll, R12 nocjie,noBaTejiBHO nonKJnonaeTCfl .nonojiHHrejiBHBiH 
pe3HCTOp. 3to npHBO^HT k yMeHBHieHHio onopHoro Hanpa>KeHHH h, KaK cjie^CTBHe, 

K CHHJKeHHK) BBICOKOrO Hanp5DKeHH5I Ha HCKyCCTBeHHOH JIHHHH flO MHHHMaJIBHOrO 

3HaHeHHH, npn kotopom MaraeTpOH He <})0pMHpyeT 30H,nHpyioiiiHH CHraan. 

npn nepeKJiiOHeHHH nepe^aiomeH annapaTypBi c pOKHMa pe^Koro 3anycKa Ha 
nacTBiii h Hao6opOT b 6jioice PC o6ecneHHBaeTca cjie,nyioiiiHH anropHTM 
nocjieflOBaTejiBHOCTH onepainiH: 

noHHJKeHHe onopHoro Hanp5DKeHH5i ^o MHHHManBHoro 3HaHeHHH, 

OTKJiiOHeHHe 3anycKa ot niKa(J)OB IIC-4, 

CHOTHe HanpH)KeHHH nHTaHHa 400 Tn, co Hncacj)OB nepe^aTHHROB, 
cpa6aTBiBaHHe nepeKJnonaTejia BB-20 c n,ejiBio KOMMyTauHH HHCJia aneeK 

HCKyCCTBeHHOH JIHHHH, 

nonKJnoneHHe HMnyjiBCOB 3anycKa k nnca^aM IIC-4, 
BKJiiOHeHHe HanpH)KeHHH 400 Tn, Ha niKa<J)ax IIC-4, 
noBBinieHHe onopHoro HanpiDKeHHA ^o ycTaHOBJieHHoro 3HaHeHHH. 
CxeMa (J)opMHpOBaHHH HMnyjiBCOB 3anycKa BBinojmeHa Ha THpHCTOpHBix 
reHepaTOpax h (J)opMHpyeT HMnyjiBCBi 3anycKa «penKHH» c nacTOTOH 400 Tn, h 
«HacTBiH» c nacTOTOH noBTOpeHHH 800 Th,. Ilepexon Ha BHyrpeHHHH 3anycK 
ocymecTBJiaeTca ycTaHOBKoii nepeKJnonaTejia Bl Ha niKa(J)y ynpaBJieHHH IIIY-6 b 
nojiO)KeHHe «MecT». IIpH 3tom Ha pejie P13 nonaeTca Hanp^DKeHHe -27 B, pejie 
cpa6aTBiBaeT h cbohmh KOHraicraMH nonKjnonaeT cxeMy BHyipeHHero 3anycKa. 

4.4.IIpHHH,HnHajiBHaa cxeMa nepe^aiomero ycipoHCTBa (niKa(J) IIC-4) 



npHHLpniHajiBHafl cxeMa nepenaiomero ycTpoiiCTBa npencTaBneHa Ha pnc. 4.10. 
Ha cxeMe noKa3aHBi ocHOBHBie aneMeHTBi nepenaTHmca: 6jiok BBC (y3en Y3), 6jiok 
TC (y3en Yl), HCKyccTBeHHaa nnHHHaji jihhhh (y3en Y2), HMnyjiBCHBiH 
TpaHC(J)opMaTOp (y3en Y5), MaraeTpOHHBiH reHepaTOp (y3en Y4), a TaioKe uenH 

BKJIKDHeHHH nepenaTHHKa, KOHTpOnfl H CHrHaJIH3ail,HH. 

Ha niKa(J) nonaiOTca Tpex(J)a3HBie nHTaiomHe Hanp5DKeHH5i 220 B 50 Tu, u 220 B 
400 Tu, ot pacnpenennrenBHoro ycTpoiiCTBa PY nepe3 nnaTy n2. Hanp^DKemie 50rn, 
HcnonB3yeTCH ana nHTaHHH ueneii HaKana h BeHTHJiaTOpa oGnyBa MaraeTpOHa, 400 

Tu, - J\J151 IIHTaHHfl BBICOKOBOJIBTHOrO BBinpflMHTenfl. 

Hanpa>KeHHe 50 Tu, nonaeTca Ha KOHTaKTOp P4 npn bkjikdhchhh HaKana mcctho 
co niKa<J)a IUY-6 jih6o nHCTaHHHomio c naHenH n7JY-4M npn bkukdhchhom 
TyM6nepe Bl «IllKa(J) nC-4» Ha mHTKe ynpaBJieHHa niKa(J)a. npn 3tom 
3anHTBiBaeTca o6MOTKa KOHTaicropa P4 nepe3 pe3HCTOp R6 h HOpManBHO 
3aMKHyrBie KOHTaKTBi 3-4 pene P5. Hepe3 KOHTaKTBi 1-6 HanpjDKemie 50ru, 
nonaeTCJi: 

3 (J)a3Bi nepe3 npenoxpafflrrenH npl - np3 Ha bchthjihtop niKa(J)a (nnaTa 1112), 
3 (J)a3Bi Ha npneMHHK nPC-5M (KOHTaKTBi 1, 3, 5 nnaTBi 1111), 
4>a3Bi A h B nepe3 npenoxpaHnrenB np4 Ha aHOflHO-HaKajiBHBra 
TpaHC(J)opMaTop Tp2 6noKa TC. 

Co BTOpHHHOH o6motkh 9-11 TpaHC(J)opMaTOpa CHHMaeTca Hanpa>KeHHe -12,6 B 
HaKana MaraerpoHa, c o6motkh 14-15 - Hanp^DKeHHe ~ 6,3 B HaKana Jiaivra 6noKa 
TC, a b uenn o6motkh 12-13 ycTaHOBJieH BBinpaMHTeiiB nHTamifl aHonHBix Heneii 
jiaivra 6noKa TC. BBinpaMHTeiiB BBinoiiHeH no moctoboh cxeMe Ha nnonax fll-,114 h 
(J)opMHpyeT HanpH)KeHHe +300B. HanpjDKeHHe ~ 12,6 B nonaeTCJi Ha HaKan 
MaraeTpOHa nepe3 napamiejiBHO BKJiKDHeHHBie KOHTaKTBi 21-22 aHonHoro 
KOHTaKTOpa P6 h KOHTaKTBi 4-5 pene P3. JlaMna JT2 «HaKan MaraeTpOHa» 
CHraajiH3HpyeT 06 ncnpaBHOCTH u,enH HaKana. 

KoHTaKTaMH 23-24 KonraKTOpa P4 nonroTaBnHBaeTCJi ijenB BKniOHeHHH pene 

P8. 

BKmoneHHe uaupsnKeuusi 400 Tu, nna nHTaHHH BBicoKOBonBTHoro BBinpaMHTena 
ocymecTBnaeTca KOHTaKTOpOM P6 nepe3 5 mhh (nn6o 3,5 mhh npn 3KCTpemiOM 
BKniOHeHHH) nocne cp a6 aTBiB aHHH pene BpeMeHH HiKacJm IUY-6. BpeMH 3anep>KKH 
Heo6xoAHMO ^na nporpeBa KaTonoB MaraeTpOHa h THpaTpOHa nepe^ BKmoHeHHeM 
BBicoKoro HanpH)KeHHH. npn BKniOHeHHH aHonHoro Hanpa>KeHHH c nynBTa n,UY-4M 
nnn niKa(J)a IUY-6 nonaeTca nHTaHHe Ha pene P8, 3aMBiKaiOTCH ero KOHTaKTBi 4-5. 
Hepe3 KOHTaKTBi 4-5 pene P8 h 3-4 pene P7 h pe3HCTOp R8 3anHTBiBaeTca o6MOTKa 
KOHTaKTOpa P6. Hepe3 ero KOHTaKTBi 1-6 h npenoxpaHHTenH np7-np9 Hanp^DKeHHe 
220 B 400 Tu, nonaeTCJi Ha Tpex(J)a3HBiii aBTOTpaHC(J)opMaTOp Tpl, 
o6ecneHHBaioiii,HH perynnpOBKy Hanp5DKeHH5i b npenenax ±5% nyreM 
nepeKOMMyTau,HH KOHTaKTOB nnaT n4-n6. JlaMna J13 «Ahoh» CHrHanH3HpyeT o 
HanHHHH Hanpa)KeHHH 400 Tu,. 

KOHTaKTBi 21-22 pa3MBiKaiOT n,enB HaKana MaraeTpOHa, onHaKO HaKan ocTaeTca 
BKniOHeHHBiM napannenBHO nonKniOHeHHBiMH KOHTaKTaMH pene P3, KOTOpoe 
nonHOCTBio OTKnionaeT HaKan npn nocTHJKeHHH HOMHHanBHoro 3HaneHHH TOKa 

BBICOKOBOnBTHOrO BBinpHMHTenH. 



HanHHHe flByx napanjiejiBHBix Heneii BBiKJHoneHHfl Haicana MarHeTpOHa CBjnaHO 
c oco6eHHOCTBK) pa6oTBi nepe^aTHHKa b cnenpoKHMax 3ain,HTBi PJ1C ot 
caMOHaBOflHiu,HxcH CHapa^OB. B 3thx pe)KHMax 3anpeT H3JiyHeHHa oGecnenHBaeTca 
crorraeM 3anycKa nepe^aTHHKa 6e3 chhthh HanpiDKemra 400 Tn, c BBicoKOBOJiBTHoro 
BBinpiiMHTejifl. IIpH chhthh 3anycKa pa3pa^a H^Jl He ocymecTBJiaeTca, aHOHHoe 
Hanpa>KeHHe MaraeTpOHa OTcyTCTByeT, cjie^OBaTejiBHO, ^oidkch 6bitb BKraoneH 
HaKan MaraeTpOHa, a KOHTaKTOpOM P6 HaKan bbikjhohch. B to me BpeMH tok 

BBICOKOBOJIBTHOrO BBinpflMHTeJM 6JIH30K K HyjIK), T.K. 3apHfl JIHHHH He 

npOH3BOflHTca. Pejie P3 oGecToneHO h HOpManBHO 3 aMKHyTBiMH KOHraicraMH 
BKJiK)HaeT HaKan MarHeTpOHa. 

Hanpa)KeHHe 400 Ti; c aBTOTpaHC(J)opMaTOpa Tpl no^aeTOi Ha y3en Y3 Ha 
Tpex(J)a3HBiH TpaHC(J)opMaTOp Tpl BBicoKOBOJiBTHoro BBinpaMHTena, co6paHHoro Ha 
AHO^ax J\l-J\6 no cxeMe JlapHOHOBa. KoH^eHcaTOp C5 - (Jjhjibtp BBinpaMHTena. 

BBinpaMHTenB o6ecneHHBaeT 3ap*m H^Jl nepe3 3apa^HBiH ^poccenB J\pl 
<J)HKCHpyK)Hi,He AHOflBi J\l , JS$. H^JI (y3en Y2) BKmonaeT b ce6a 8 aneeK LC. 
KoMMyTau,HH HHCJia aneeK ocymecTBjraeTCJi bbicokobojibthbim b aKyyMHBiM 
BBiKJiKDHaTeneM BB-20 (PI). B pOKHMax penKoro 3anycKa Pla BKraoneHO, 

BBICOKOBOJIBTHBie KOHTaKTBI P16 3aMKHyTBI H BKJIIOHeHBI BCe HHCHKH. IIpH HaCTOM 

3anycKe o6ecTOHHBacTca Pla, KOHTaKTBI P16 pa3MBiKaK)Tca, OTKJnonafl 3 hhchkh 

JIHHHH. 

Ha BBixone H^Jl ycTaHOBJieHa KOppeKrapyiomaji u,enB Rl, C3, nonKJnoneHHafl 
napajiJienBHO nepBHHHOH o6motkc HMnyjiBCHoro TpaHC(J)opMaTOpa. npHHinin ee 
pa6oTBi 3aKJiK)HaeTca b cjie/ryiomeM. B Hanane Monyjinpyiomero HMnyjiBca 
BHyTpeHHee conpOTHBJieHHe HeB036y>KfleHHoro MaraeTpOHa bcjihko, jihhhh He 
cornacoBaHa c Harpy3KOH h B03HHKaeT BBi6poc Ha nepeflHeii nacra HMnyjiBca (pnc. 
4.11). ConpOTHBJieHHe Rl KOppeKrapyiomeH n,enH BBi6paHO TaK, hto6bi o6ecnenHTB 
corjiacoBaHne, cjie^OBaTejiBHO, b Hanane HMnyjiBca H^Jl Harpy>KeHa Ha 
corjiacoBaHHyio Harpy3Ky h BBi6poca He 6y^eT. B nocjie/ryiomeM conpOTHBJieHHe 
MaraeTpOHa CTaHOBHTca corjiacoBaHHBiM, a tok nepe3 KOppeKTHpyiomyio uenB 
nocjie 3apa^a KOH^eHcaTOpa C3 npeKpamaeTca. 

HMnyjiBCHBiii TpaHC(J)opMaTOp (y3eji Y5) HMeeT ^Be BTOpHHHBie o6motkh. 
npHMeHeHHe flByx o6motok o6ecnenHBaeT BBipaBHHBaHHe noTeHHHanoB kohhob 
hhth HaKana MaraeTpOHa, neM HCKJHonaeTca hcoGxouhmoctb b bbicokobojibthoh 
h30jmhhh hhth. KoH^eHcaTOp C2 BBipaBHHBaeT noTeHH,HajiBi hhth HaKana no 
bbicokoh nacTOTe. KoH^eHcaTOpBi CI, C3 o6ecneHHBaiOT uenB npOTeKaHHa 

BBICOKOHaCTOTHOH COCTaBJMK)IH,eH TOKa BTOpHHHBIX 06MOTOK. 

Pa3pH^ H^Jl ocymecTBJiaeTca c npHxo^OM HMnyjiBca 3anycKa, nocTynaiomero 
Ha Bxofl 6jiOKa TC (y3eji Yl). Bjiok TC BKjnonaeT b ce6a ycnjiHTejiB 3anycKa, 
ko MMyTHpy K) ih,hh THpaipoH, ^HOflHO-pereHepaTHBHBiH KOMnapaTOp h ynpaBJiaeMBiii 

KJIIOH-THpHCTOp ^8. 

YcnjiHTejiB 3anycKa coctoht H3 JK^ymero 6jiOKHHr-reHepaTOpa J116 c jiaMnon 
3anycKa Jlla h KaTO^HBiH noBTOpHTejiB JT2. B hcxohhom coctoahhh Jlla h J116 
3aKpBiTBi nojiO)KHTejiBHBiM Hanp^DKeHHeM Ha KaTOnax, co3^aBaeMBiM flejinrejMMH 
R4, R5 h R8, R9 c 6jiokhpobohhbimh cmkoctamh C3, C5. ^onojiHHTejiBHoe 



3anHpaHHe Jlla Ha BpeMa 3apa/ia H^Jl ocymecTBjraeTCfl HanpjDKeHHeM o6paTHOH 
CBH3H c noMomtio Henn CI 7, R20, R21, ^9. 

IIojiO)KHTejiBHBiM HMnyjiBCOM 3anycKa OTKpBiBaeTca naMna Jlla h 
o6ecneHHBaeTca (JjopMHpOBamie HMnyjiBca non>KHra THpaTpOHa, KOTOpBiii c 
o6motkh 5-6 TpaHC(J)opMaTOpa Tpl nocTynaeT Ha ceTKy KaTOHHoro noBTOpHrejra 
JI2, flBJunomerocfl ycHJiHrejieM mohjhocth. C Harpy3KH KaTO^Horo noBTOpHTena 
RIO, Rll nono)KHTejiBHBiH HMnyjiBC aMnjiHTynoii 200-300B nocTynaeT Ha ceTKy 
THpaTpOHa. 

3thm HMnyjiBCOM ocymecTBJuieTCJi no/pKHr THpaTpOHa. B npouecce HOHH3au,HH 
ra3a THpaTpOHa b cctohhoh uenH B03HHKaeT KpaTKOBpeMeHHBra HMnyjiBC TOKa 

(C0TBie flOJIH MKC) 6OJIBIHOH BCJIHHHHBI, KOTOpBIH MOJKCT 6BITB OnaCHBIM flJM 

npenBi^ymeH uenH. C hcjibk) ocnaGneHHa bjih^hhh 3Toro HMnyjiBca Ha Bxone 
THpaTpOHa ycTaHOBJieH (Jjhjibtp LI, C7, C8, C9, CIO. ^encTBHe (J)HJiBTpa 
noacHaeTCH rpa<J)HKaMH pnc 4.12. HMnyjiBC non>KHra ^jiHTejiBHOCTBio hcckojibko 

mkc HMeeT cpaBHHTenBHO y3KHH cneKTp AFj = , a cneKTp HMnyjiBca 6pocKa 

^no,z;>K 

TOKa AF 2 = - b ^ecHTKH pa3 6onee ihhpokhh. Ilojioca <})HJiBTpa AF^ BBi6paHa 

"^ceT 

onTHMajiBHoii ^jm cneKTpa HMnyjiBca non^cnra h 3HaHHTenBHO ocjia6jraeT HMnyjiBC 
ceTOHHoro TOKa. 

^epes OTKpBiTBiii THpaTpOH ocymecTBJiaeTCfl 6bictpbih pa3pa^ H/JJI. 3tot 
pa3p5m conpOBOK^aeTca 6bictpbim HapacTaHHeM TOKa b THpaTpOHe, hto mojkct 
6bitb onacHBiMH ^na THpaTpOHa. J\jik ee orpaHHneHHH b aHOHHyio uenB THpaTpOHa 
BKJUOHCH flpoccenB L2. 

HMnyjiBC nofl)KHra c BBixo^a 6noKHHr-reHepaTOpa nepe3 pe3HCTOp R19 
nocTynaeT Ha bbixo^ 6noKa (rae3flO LQ3 «3anycK ot TC») h ^anee Ha CHCTeMy AIIH 
npneMHHKa. 

^HOAHO-pereHepaTHBHBiH KOMnapaTOp BKJiroHaeT b ce6a cxeMy cpaBHemifl, 
BBinonHeHHyK) Ha ^nonax 7^5^ H 6jiOKHHr-reHeparop, bbihojihchhbih Ha 
napanjiejiBHO bkjikdhchhbix TpaH3HCTOpax Tl, T2. IiHTaHHe 6noKHHr-reHepaTOpa 
ocymecTBjraeTCfl HanpjDKemieM - 27B nepe3 (Jjhjibtp Rl, R2, CI. Ha KaTOn flHO^a 
J\5 nocTynaeT onopHoe HanpiDKemie OTpHuaTenBHOH nojrapHOCTH, a flHOna ^6 - 
HanpjDKeHHe o6paTHOH cbjbh U oc , npeflCTaBJMiomee co6oii cyMMy HanpiDKeHHJi Ha 
flonojiHHTenBHOH o6motkc 3apa/iHoro .apoccejra h HanpjDKeHHH BBinpaMHTejia 
o6paTHOH cbh3h b 6noKe PC (cm. rpa(J)HK pnc. 4.6r). 

npH 3apa^e jihhhh Hanpa>KeHHe o6paTHoii cbjoh 6onBHie onopHoro 
Hanpa>KeHHH, ahozi ^5 otkpbit, a ahoa J\6 3aKpBiT h tok nepe3 06M0TKy 2-3 
TpaHC(J)opMaTopa Tp3 He npoTeKaeT, 6noKHHr-reHepaTop He pa6oTaeT. Kor^a 
HanpjDKeHHe o6paTHOH cbh3h cpaBHaeTca c onopHBiM, OTKpoeTca amor J\6. Hepe3 
o6MOTKy 2-3 TpaHC(J)opMaTOpa Tp3 npoTeKaeT tok, aho/i ^5 3aKpBiBaeTca, 6noKHHr- 
reHepaTOp BKJiiOHaeTCfl h (J)opMHpyeT HMnyjiBC ajihtcjibhoctbk) 8 mkc, kotopbih c 
o6motkh 5-6 Tp3 nepe3 pe3HCTOp R18 noflaeTca Ha ynpaBJMiomHH 3JieKTpofl 
THpHCTOpa ^8. TnpHCTOp OTKpBiBaeTca, 3aMBiKaa uenB ^ononHHTejiBHOH o6motkh 
3apa^Horo flpoccejra Ha pe3HCTOp 6noKa BH (KOHTaKTBi 8-9 njiarBi III). J\uoji J\l 



HCKJnonaeT BJiHflHHe cnyHaiiHBix OTpHHaTenBHBix HanpjDKeHHH Ha pa6oTy 

THpHCTOpa. 

PaccMOTpHM u,enH 3ain,HTBi h CHrHajiH3an,HH nepe^aiomero ycTpOHCTBa. 
IIpH yBenHHeHHH TOKa b 3apa^HOM ^poccene CBepx HOpManBHoro, KOTOpoe 
MO>KeT 6bitb npH ^jiHTenBHBix HCKpeHHHx h npoGoax MarHeTpOHa, cpa6aTBiBaeT 

peJie MaKCHMaJIBHOrO TOKa P2 (o6MOTKa I). IIpH 3TOM 3aMBIKaK)TC5I KOHTaKTBI I, 

BKJiK)HaeTca pene P7. KoHTaKTaMH 4-5 pene P7 CTaHOBHTca Ha caMo6noKHpOBKy h 
pa3MBiKacT u,enB aHOHHoro KOHTaKTOpa P6, a KOHTaKTaMH 6-7 3aMBiKaeT u,enB 
CHrHajiH3aHHH aBapHH. IIpH bbikjikdhchhh KOHTaKTOpa P6 ero KOHTaKTaMH 21-22 
BKJiK)HaeTca uenB HaKana MarHeTpOHa. 

ECJIH TOK BBICOKOBOJIBTHOrO BBinpflMHTeJIfl B03paCTaeT CBepX HOpMBI, KOTOpoe 

MO>KeT 6bitb npH HCKpemiflx THpaTpOHa h aBapnax 3ap>mHOH u,enH, cpa6aTBiBaeT 
pene P2 (o6MOTKa II). ^encTBHe 3Toro pene aHanorHHHO npeflBiflymeMy cjiynaio. 

IIpH neperopaHHH npe^oxpaHHTejieH IIpl-IIp3 b u,enH nHTaHHa b chthjiotop a 
(npH aBapnax b enrHJiaTOp a o6nyBa MarHeTpOHa) cpa6aTBiBaeT cxeMa 3ain,HTBi, 
nonHOCTBK) BBiKJiK)HaK)Hi,aH nepe^aTHHK. CxeMa 3ain,HTBi npe^CTaBJieHa y3H0M Yl. 
IlapajiJiejiBHO Ka>KflOMy npeflOxpaHHTemo ycTaHOBJieHa napa pe3HCTOpOB R3-R8. 
IIpH HOpManBHOH pa6oTe Hanpa)KeHHe MOK^y TOHKaMH 1-10, 2-8, 3-9 6jih3ko k 
HyjiK), cxeMa 3ain,HTBi He pa6oTaeT. IIpH neperopaHHH xoth 6bi ozjHoro 
npeAOxpaHHTena Ha Bxo^e cxeMBi HMeeT MecTO 6onBHioe HanpiDKeHHe 50ru,. 3to 
HanpajKeHHe BBinpaMJiaeTCH ^houom J\4 c (J)hjibtpom CI, R2, BBinpaMJieHHBiM 
Hanpa>KeHHeM 3anHTBiBaeTca 6noKHHr-reHepaTOp Ha TpaH3HCTOpe Tl. HMnynBC 
6noKHHr-reHepaTOpa OTKpBmaeT THpHCTOp J\\, KOTOpBiii 3aMBiKaeT u,enB nHTaHHa 
pene P5. KoHTaKTaMH 4-5 pene CTaHOBHTca Ha caMo6noKHpOBKy, a pa3MBncaHHe 

KOHTaKTOB 4-3 npHBO^HT K pa3MBIKaHHK> H,enH HaKaJIBHOrO KOHTaKTOpa P4 H 

chothk) Hanpa>KeHHH 50ru,. KoHTaKTaMH 23-24 3Toro KOHTaKTOpa pa3MBiKaeTca 
H,enB nHTaHHa pene P8, KOTOpoe KOHTaKTaMH 4-3 pa3MBiKaeT n,enB aHOHHoro 
KOHTaKTOpa P6, ocymecTBUHH CHHTHe HanpH)KeHHH 400 Th,. KoHTaKTaMH 6-7 pene 
P5 3aMBiKaeTca uenB CHrHaiiH3 aHHH aBapHH nepenaTHHKa. 

B n,enH BTOpHHHOH o6motkh HMnyjiBCHoro TpaHC(J)opMaTOpa bkjikdhch 
MHJiJiHaMnepMeTp. Oh ycTaHOBJieH Ha mHTKe ynpaBJieHHH niKa(J)a IIC-4 h H3MepaeT 
no CTO^HHy K) coeraBJiflioiiryK) aHOHHoro TOKa MarHeTpOHa. J\jik BBineneHHa 
nocToaHHOH cocTaBJiaK)Hi,eH TOKa HcnonB3yeTCH (J)hjibtp JJp2, C5, JJpl, C4. 
Pe3HCTOp R2 co3^aeT n,enB nocToaHHOH cocTaBJMiomeH aHOHHoro TOKa. C (J)HJiBTpa 
Jlpl, C4 nocToaHHaa cocTaBJiaiomafl aHO^Horo TOKa MaraeTpOHa nocTynaeT b 
HH^HKaTOpHyK) ManiHHy Ha aHanorHHHBiH H3MepHTenBHBiH npnGop, 

pacnono>KeHHBiH Ha naHenn II r Ziy-4M. 

4.5. IIpHHHHnHanBHafl cxeMa 6noKa PC 
Bjiok PC BBinonHaeT cnezryiomHe (JtyHKUHH ; 
CTa6HJiH3aHH5i Hanpa>KeHHH 3apa^a H/JJI, 

perynHpOBKa onopHoro HanpjDKeHHA c n,enBK) perynnpOBKH tokob MaraeTpOHOB, 
nporpaMMHoe nepeKJnoneHHe nepe^aiomeH annapaTypBi npH nepexo^e H3 
pe)KHMa pe^Koro 3anycKa b nacTBiii h Hao6opOT, 

(J)opMHpOBaHHe HMnyjiBCOB BHyTpeHHero 3anycKa nepe^aTHHROB. 



B COOTBeTCTBHH C 3THM 6jIOK BKJIIOHcteT CJieflyiOmHe <J)yHKHHOHaJIBHBie y3JIBI, 

npeflCTaBJieHHBie Ha npHHHHnHajiBHoii cxeMe pnc. 4.13. 

CTa6HJiH3HpOBaHHBiH flHCTaHii,HOHHO peryjiHpyeMBiii BBinpaMHTenB onopHoro 
Hanpa>KeHHH, 

BBinpaMHTenB HanpjDKeHHH o6paTHoii cba3h, 
ycTpOHCTBO ynpaBJieHHH BenHHHHoii onopHoro Hanp5DKeHH5i, 
ycTpoiiCTBO nporpaMMHoro nepeKJiiOHeHHfl nepe^aiomeH annapaTypBi, 
ycTpOHCTBO <J)opMHpOBaHHH HMnyjiBCOB BHyTpeHHero 3anycKa. 
BBinpflMirrenB onopHoro HanpjDKeHHH nHTaeTca 0flH0(J)a3HBiM HanpiDKemieM 
220 B 400 Tli,. Oh coctoht H3 flByx BBinpHMHTeneH, BBinonHeHHBix no moctoboh 
cxeMe h coeAHHeHHBix nocjie,noBaTejiBHO. IlepBBiH BBinpflMnrejiB BBinonHeH Ha 
AHO^ax ^7-^10, BTOpoii - Ha ^no^ax ^11-^14. KoH^eHcaTOpBi CI, C2 - (J)HJiBTpBi 
BBinpaMHTeneH. C BBixo^a BBinpaMHTena HanpjDKeHHe nocTynaeT Ha 
napaMeTpHnecKHH CTa6HJiH3aTOp, coctojhhhh H3 CTaGnjiHTpOHOB ^15-^20 h 

OrpaHHHHTeJIBHBIX pe3HCTOpOB R6, R7. Hepe3 HOpMaJIBHO 3aMKHyTBie KOHTaKTBI 

(H3K) 7-8 pene P4, KOHTaKTBI 3-4 BKJiiOHeHHoro pene P8 h H3K 3-4 pene P12 
onopHoe Hanpa)KeHHe nonaeTCfl Ha pe3HCTOpHBra nenHTenB R9 (R10), Rll, R12. C 
noTeHH,HOMeTpa Rl 1 onopHoe Hanp^DKeHHe nocTynaeT Ha bbixoh 6noica Ha niKa(J)Bi 
IIC-4. JJpwxiOK noTeHH,HOMeTpa Rl 1 MexamiHecKH CB«3aH c nBHraTeneM ycTponcTBa 
ynpaBneHHA bsjihhhhoh onopHoro Hanp5DKeHH5i. 

IIOTeHH,HOMeTpBI R9, R10 «YCT. TOKa» npeAHa3HaHeHBI /JJIJI BBIpaBHHBaHHfl 
TOKOB MarHeTpOHOB B pOKHMaX «PeflKHH» (R9) H «HaCTBIH» (R10). 3thmh 

perynHpOBKaMH ycTaHaBUHBaeTca cooTBeTCTBHe ,zniana30HOB perynnpOBaHHa 
onopHoro HanpiDKeHHA b pa3HHHHBix pe)KHMax 3anycKa. 

CHH)KeHHe BenHHHHBi onopHoro HanpiDKeHHA no MHHHManBHoro 3HaneHHH npn 
nepeKJiK)HeHHH pokhmob 3anycKa h b pe)KHMax 3ain,HTBi ot CHC noeraraeTCJi 
BKJiKDneHHeM flononHHTenBHoro pe3HCTOpa R8 b uenB nennrenji. 

BBinpaMHTenB HanpiDKeHHJi o6paTHoii cbjoh 3anHTBiBaeTca Tpex(J)a3HBiM 
Hanpa>KeHHeM 220 B 400 Th,, co6paH no Tpex<J)a3HOH cxeMe JlapHOHOBa Ha nnonax 
J\l-J\6 c (J)hjibtpom C3 h BBipa6aTBiBaeT HanpiDKeHHe - 160B. 3to HanpjDKeHHe 
nonaeTCfl Ha niKa(J)Bi IIC-4, rne oho cicnanBiBaeTCfl c HanpiDKemieM 
flononHHTenBHOH o6motkh 3apanHoro npoccena. 

B ueraix nHTaHHH BBinpaMHTeneH, KaK h b uenjix ynpaBJieHHa onopHBiM 
HanpjDKeHHeM h (J)opMHpOBaHHH HMnyjiBCOB 3anycKa, ycTaHOBJieHBi 
npeAOxpaHHTenH npl-IIp6 c ueroiMH HHnHKauHH neperopaHHa npenoxpaHHTeneii 
Ha HeoHOBBix Jiaivraax J11-J16. 

Ochobhbim 3neMeHTOM ycTponcTBa perynHpOBKH onopHoro HanpajKeHHa 
HBJiaeTCH OAHO(j)a3HBiH sneKTponBHraTenB Ml. J\im co3naHH5i Bpamaiomerocfl 
MaraHTHoro nojia b onHO(|)a3HOM nBHrarene CTaTOp nBHraTena HMeeT nBe B3aHMHO 
nepneH^HKyjiapHBie o6motkh. OnHa H3 hhx Ha3BiBaeTca o6motkoh B036y>KneHHa, 
BTOpaa - o6motkoh ynpaBJieHHH. IlHTaHHe o6motok non>KHO ocymecTBUHTBCfl 
nepeMeHHBiM Hanp^DKeHHeM co cnBHroM no (J)a3e Ha 90°. 

^BHraTenB 3anHTBiBaeTca onHO(|)a3HBiM Hanp^DKeHHeM 220B 400rn, nepe3 

TpaHC(J)OpMaTOp Tp5, HMeK)IH,HH HeCKOJIBKO BTOpHHHBIX o6mOTOK. 06MOTKa 7-10 

TpaHC(J)opMaTOpa 3anHTBiBaeT o6MOTKy B036y>KneHH5i 4-6 nBHraTena. 3a cneT 



HH,nyKTHBHOCTH o6motkh 2-5 C03naeTC5i cflBHr (J)a3Bi HanpH)KeHHa npHMepHO Ha 90°. 
06MOTKa ynpaBJieHHH 1-3 3anHTBiBaeTca ot ohhoh H3 btophhhbix o6motok 
TpaHC(J)opMaTOpa: 3-4 hjih 5-6. KoHTaKTaMH pene P2 h P3 nonKmonaeTCfl onHa H3 

3THX 06MOTOK, 3anHTBIBaa 06M0TKy ynpaBJieHHH C B3aHMHBIM CflBHrOM (J)a3BI 180°. 

KoH^eHcaTOp C4, bkjhohshhbih b ueiiB 3thx o6motok, o6ecnenHBaeT 
flonojiHHTejiBHBiii cuBHr (|)a3 HanpiDKeHHH Me>Kny o6MOTKaMH B036y>KneHH5i h 
ynpaBJieHHa, noBenemra ero no 90°. 

PerynHpOBKa onopHoro HanpjDKeHHA ocymecTBJiaeTCH cnenyiomHM o6pa30M. 
Hepe3 120-130 c nocne bkjhohshhh npneMO-nepenaiomeH annapaTypbi Ha KonraKT 
LQ1-11 SnoKa PC nocTynaeT HanpiDKeHHe -27B, BKmoHaa pene PI. Pene cbohmh 
KOHTaKTaMH nonroTaBnHBaeT k BKniOHeHHK) u,enH perynnpOBKH tokob. 

J\jik noHH)KeHHH onopHoro HanpjDKeHHA (nepeKJHOHaTejit «Tok MarHeTpOHa» Ha 
niKa(J)y Iliy-6 hjih naHenH imY-4M b nojio>KeHHH «MeHBHie») Ha KOHTaKT LQ1-17 
nonaeTca HanpjDKemie -27B nepe3 nHO# A22. IIpH stom cpa6aTBiBaeT pene P3, 
nepe3 KOHTaKTBi KOTOporo nonaeTca Hanp^DKeHHe Ha o6MOTKy ynpaBJieHHa 
ABHraTena c o6motkh 3-4 Tp5. ^BHraTenB npn BpameHHH nepeMemaeT ^bhjkok 
noTeHH,HOMeTpa Rll b CTOpOHy yMeHBHieHHH onopHoro Hanp5DKeHH5i. ^jih 
noBBinieHHH onopHoro HanpiDKeHHA (nepeKJiKDHaTenB b nojio>KeHHH «BojiBHie») Ha 
KOHTaKT UJ1- 17 nonaeTca HanpiDKeHHe +27B nepe3 ,zj;ho,zj; ^21- npn stom 
cpa6aTBiBaeT pene P2, nepe3 KOHTaKTBi KOTOporo nonaeTca Hanp^DKeHHe Ha 
o6MOTKy ynpaBJieHHa nBHraTena ot o6motkh 5-6 TpaHC(J)opMaTOpa. B stom cnynae 
<J)a3a Hanpa>KeHHH Ha oGmotkc ynpaBJieHHa MeHaeTca Ha 180°, nBHrarenB 
BpamaeTca b npyryio CTOpOHy h onopHoe Hanp^DKeHHe 6yneT noBBiniaTBca. 

UpenenBi H3MeHeHHH onopHoro Hanp5DKeHH5i orpaHHHHBaiOTCfl kohhcbbimh 

BBIKJIKDHaTeJiaMH Kill h KIT2. 

IIpH nepeKJiK)HeHHH pokhmob penKoro h nacToro 3anycKa ocymecTBJiHeTCH 
nepeKJiKDneHHe HHCJia aneeK H/JJI. 3to nepeKmoneHHe HenonycTHMO npn HanHHHH 
bbicokhx HanpH)KeHHH. IIosTOMy Heo6xoflHM pa^ onepau,HH no nepeKniOHeHHK), 
BBinojiHaeMBix no onpefleneHHOH nporpaMMe. IlepeKjnoHeHHe nepenaiomeH 
annapaTypbi H3 pe)KHMa penKoro b nacTBra 3anycK h Hao6opOT ocymecTBnaeTCH no 
anropHTMy, H3Jio>KeHHOMy b n.4.3. 

IIepeKJiK)HeHHe oGecnenHBaeTca nocnenoBaTenBHBiM cpaGaTBiBamieM pene P4- 
P14 c 3a^ep)KKaMH, KOTOpBie o6ycjiOBJieHBi 3apanoM eMKOCTen C5-C8. IIpH 
BKJiK)HeHHH HanpjDKeHHJi -27B pene cpa6aTBiBaeT nocne 3apana KOHneHcaropa 
nepe3 BpeMa 

R'Rq6m r 
T 3ap - R p ^, 
K + K o6m 

a OTnycKaHne pene npOHCxonnr nepe3 BpeMH 

T pa3p = R-o6m ' ^ , 

rne R 0 6m - conpOTHBJieHHe o6motkh pene, 

R - conpOTHBneHHe pe3HCTOpa b uenH pene. 
BpeMa 3a^ep)KKH Ha cpa6aTBiBaHHe pene cocTaBnaeT ~ 50mc, Ha OTnycKaHne ~ 
200mc. 

PaccMOTpHM nopanoK nepeKmoHemra c penKoro Ha nacTBiii 3anycK. 



B hcxohhom cocTOflHHH pene P4 BtncjiiOHeHO, H3K 3-4 3Toro pene BKJiiOHeHO 
pene P5, nepe3 KOHTaKTBi 3roro pene BKmoneHO pene P6, KOHTaicraMH 4-5 3Toro 
pene BKJiiOHeHO pene P7, a ero ko HTaicraMH 4-5 BKmoneHO pene P8. KonraKTaMH 4-5 
pene P8 cobmcctho c H3K pene P4 h P12 3aMKHyra n,ent inyHTHp ob aHHM 
^ononHHTentHoro pe3HCTOpa P8 nenHrenji onopHoro Hanp5DKeHH5i. Pene P9 
BBiKniOHeHO, t.k. pene P5 h P7, ero BKraonaiomHe, nonKmoneHBi npOTHBononoKHO . 
KoHTaKTaMH 6-7 pene OTKmoneHO pene P10, ero KOirraKTaMH 7-8 3aMKHyTa n,enB 
P 1 1 h oho nonroTOBneHO k chhthk) 3anycKa. Hepe3 H3K 1-2 pene P10 h pe3HCTOp 
R19 HanpiDKemie - 27B nonaeTOi b niKa(J)Bi I1C-4 Ha nepeKniOHaTenB BB-20, 
o6ecneHHBaa BKmoHemie Bcex 8 aneeK YLJ\Jl. Pene P14 BBncniOHeHO. 

IlpH BKmoneHHH naeroro 3anycKa Ha KOHTaKT III 1-8 6noKa nonaeTCJi 
Hanpa>KeHHe -27B, kotopbim BKmonaiOTCJi pene P4, Pll h P14. KoHTaKTaMH 6-7 
pene P4 pa3MBiKaeTca u,enB niyHTHp ob aHHa pe3HCTOpa R8, CHH)KaeTCH BenHHHHa 
onopHoro HanpjDKeHHJi, KoHTaKTaMH 4-5 3Toro pene OTicniOHaeTCfl CTaGnnHTpOH 
^20, hto BeneT k nononHHrenBHOMy yMeHBHieHHK) onopHoro HanpiDKemui. 

KoHTaKTaMH 6-7 pene P14 b nennrenB onopHoro HanpjDKeHHii BKmonaeTCfl 

nOTeHHHOMeTp RIO «^laCTBIH», a KOHTaKTaMH 3-4 yCTpOHCTBO (J)OpMHpOBaHHa 

BHyrpeHHero 3anycKa nepeBonHTCJi b pokhm nacToro 3anycKa. 

KoHTaKTaMH 4-5 pene Pll OTKraonaeTCfl 3anycK nilA, nonaBaeMBiii Ha niKa(J)Bi 
I1C-4 (KOHTaKT 1112-14). TaKHM o6pa30M, BBinonHeHBi nBe onepaiiriH anropHTMa 
nepeKHK)HeHHH: nofflDKemie onopHoro Hanp5DKeHH5i h OTKmoneHHe 3anycKa ot 
niKa<J)OB I1C-4. 

Pa30MKHyTBiMH KOHTaKTaMH 3-4 BKniOHeHHoro pene P4 CHHMaeTca nHTaHHe 
pene P5 h nepe3 200 mc BKmonaiOTCfl ero KonraKTBi 7-8 (npn 3 aMKHy tbix KOHTaKTax 
6-7 pene P7), BKJHonaeTCfl pene P9. KoHTaKTBi 2-3 pene P9 pa3pBiBaK)T uenB 
BBicoKoro Hanpa>KeHHa nepenaTHHKOB (cHHMaeTca HanpiDKeHHe 400 Tu). 3to 
TpeTBH onepan,HH anropHTMa nepeKniOHeHHJi. 

KoHTaKTaMH 3-4 pene P5 pa3pBiBaeTca uenB nHTaHHH pene P6 h oho TaK>Ke c 
3a^ep)KKOH 200 mc KOHTaKTaMH 6-7 pa3pBiBaeT u,enB nHTamifl pene P10. Pene P10 
KOHTaKTaMH 2-3 pa3pBiBaeT uenB - 27B Ha nepeicniOHaTenB BB-20, KOHTaKTaMH 
KOTOporo ocymecTBnaeTCH cnenyiomafl onepaii,H5i anropHTMa nepeKmoneHHa - 
OTKnKDneHHe Tpex aneeK H^Jl. 

KoHTaKTaMH 3-4 pene P6 OTKmonaeTCfl pene P7 h nepe3 BpeMH 3anep>KKH 200mc 
KOHTaKTBi ero nepeKmonaiOTCfl c 7-8 Ha 7-6. IlpH stom pa3pBiBaeTca u,enB nHTaHHH 
pene P9, ero KOHTaKTaMH 1-2 BicniOHaeTCfl u,enB BBicoKoro HanpiDKeHHA 
(HanpH)KeHHH 400 Tu). IlpH BKraoHemiOM pene P10 ero KOHTaKTaMH 8-9 
OTKHK)HaeTCH pene Pll, 3aMBiKaiOTC5i ero KOHTaKTBi 3-4, hqm o6ecneHHBaeTca 
nonana HMnynBCOB 3anycKa Ha niKa(J)Bi I1C-4. 

Ilocnenmifl onepaHHH anropHTMa nepeicniOHeHHfl - noBBinieHHe onopHoro 
Hanpa>KeHHa, ocymeerBnaeTCfl cnenyioiiiHM o6pa30M. KoHTaKTaMH 3-4 pene P7 
BKnK)naeTca pene P8 h nepe3 BpeMa 3anep>KKH 200 mc ero KOHTaKTaMH 4-5 
3aMBiKaeTca uenB niyHTHp ob aHHa pe3HCTOpa R8. 

AHanorHHHO ocymecTBnaeTCfl nporpaMMa nepexona c pe)KHMa naeroro b penKHH 
3anycK. 



B pOKHMaX 3aiU,HTBI OT CHC Ha BpeMfl BblKJIIOHeHHH H3JiyHeHHH Ha 6jiok PC 

nepe3 KOHTaKT 1111-19 nonaeTca HanpjDKeHHe «BnaHKl», BKJHonaiomee pene P12. 
KoHTaKTaMH 3-5 3Toro pene pa3MBiKaeTca u,enB niyHTHp ob aHHa pe3HCTOpa R8 h 
o6ecneHHBaeTca CHHJKemie onopHoro HanpiDKeHHJi. 

IIpH BKJiK)HeHHH MecTHoro 3anycKa ot HiKa<J)a IUY-6 nonaeTca HanpjDKemie - 
27B nepe3 KOHTaKT LQ2-1 Ha pene PI 3. KoHTaKTaMH 4-5 ero Ha niKa(J)Bi IIC-4 
nonaiOTCfl HMnyjiBCBi c ycTpoiiCTBa (J) opMHp ob aHHa BHyTpeHHero 3anycKa, a 
KoHTaKTaMH 6-7 HMnyjiBCBi BHeniHero 3anycica «3an I» 3aMBncaiOTC5i Ha 
cornacoBaHHyK) Harpy3Ky 75 OM R26. 

CxeMa (J)opMHpOBaHHa HMnyjiBCOB BHyTpeHHero 3anycKa npencTaBJiaeT co6oh 

O^HHaKOBBIX THpHCTOpHBIX TeHepaTOpa, BBinOJIHeHHBIX Ha THpHCTOpaX ^27, 

^28. IlHTaHHe cxeMBi ocymecTBJiaeTca onHOcj)a3HBiM HanpiDKemieM 220B 400iij, 
nepe3 TpaHC(J)opMaTOp Tp6. B uenn btophhhoh o6motkh 5-8 TpaHC(J)opMaTOpa 
ycTaHOBJieHBi nBa BBinpaMHTena /jjiji nHTaHHa KajKnoro H3 THpHCTOpOB. 
BbinpflMHTejiH BBinonHeHBi Ha nnonax ^23, ^24 c (JmjiBTpaMH C9, CIO. 

C o6motok 13-14 h 15-16, BKJiiOHeHHBix BCTpenHO, Hanpa>KeHHH nonaiOTCJi Ha 

ynpaBJI5HOIH,He SJieKTpOHBI THpHCTOpOB. IIOJIO>KHTeJIBHBie nOJiynepHOflBI 3THX 

Hanpa>KeHHH OTceicaiOTCfl nnonaMH J\25, ^26 (pnc. 4.14 a, 6). IIpH npeBBinieHHH 

HanpH)KeHHH U cp a6 th P THpHCTOpBI OTKpBIBaiOTCfl H HiyHTHpyK)T BBIXOfl 

BBinpflMHTeneii, TaK hto HanpjDKeHHH Ha BBixonax BBinpaMHTenen, TaK hto 
HanpH>KeHHe Ha BBixonax BBinpaMHTenen npHcyTCTByK)T tojibko npn 3aKpBiTBix 

THpHCTOpaX (pHC. 4.14 B, t). 

HanpH)KeHHH BBinpaMHTenen ^anee ^H(J)(J)epeHH,HpyK)TCH ueroiMH Cll, R25 h 
C12, R25 (pHC.4.14 n,, e), conpOTHBnemie Harpy3KH R25 aBJiaeTca o6ih,hm ^jih 
o6ohx reHepaTOpOB. 

B pe>KHMe nacToro 3anycKa pa6oTaK)T nBa reHepaTOpa Ha o6myK) Harpy3Ky R25 
h nacTOTa cjienoBamifl HMnyjiBCOB 800 Iii. B pe)KHMe penicoro 3anycKa ohhh H3 
reHepaTOpOB OTKJiiOHaeTCJi KoHTaKTaMH pene PI 4, o6ecneHHBaa nacTOTy 
cneAOBaHHa HMnyjiBCOB 400 Iii. 



5. AHTEHHO-OM/JEPHAJI CHCTEMA 



5.1. Ha3HaneHHe, ochobhbic xapaKTepHCTHKH h cocTaB aHTeHHO-(J)HflepHOH 

CHCTeMBI 

AHTeHHO-(J)HflepHaa CHCTeMa npeznia3HaHeHa ajiji: 

nepe^anH 3HeprHH 30H,nHpyioiii,ero CHraana ot nepe^aTHMKOB k aHTeHHaM; 
HanpaBJieHHoro H3JiyHeHHa 3HeprHH b npocTpaHCTBO b npenejiax 3a,naHHOH 
^HarpaMMBi HanpaBJieHHOCTH aHTeHH; 
npHeMa sjieicrpOMarHHTHBix bojih; 

nepe^anH npHHOTBix aHTeHHaMH CHraanoB Ha bxohbi npneMHBix KaHanoB. 
AHTeHHO-(J)HflepHaa CHCTeMa BKJnonaeT b ce6a anreHHoe ycTpoiiCTBO h 

BBICOKOHaCTOTHBie BOJIHOBO^HBie TpaKTBI. AHTCHHOe yCTpOHCTBO BBinOJIHHeT 
BTOpyK) H TpeTBK) (JtyHKHHH, BOJIHOBOUHBIH TpaKT - IiepByK) H HCTBepTyK) (JtyHKHHK). 

AHTeHHoe ycTpoiiCTBO coctoht H3 AByx aHTeHH - hhjkhch h BepxHeii. Hhjkhhh 
aHTeHHa (J)opMHpyeT ^narpaMMBi HanpaBJieHHOCTH 1, 2 h 3 KaHanoB h coctoht H3 
OTpajKaTena h 6noKa oGjiyHarejieii OBH-AM-1, o6ecneHHBaiomero rojiyneHHe 
3neKTpOMarHHTHOH 3HeprHH c KpyroBoii hjih jiHHeHHoii nojiHpH3aii,HeH bojih. 
BepxHHH aHTeHHa <})0pMHpyeT ^narpaMMBi HanpaBJieHHOCTH 4 h 5 KaHanoB h 
coctoht H3 OTpa>KaTejra h 6jiOKa oGjiynaTejien OBB-AP, o6ecneHHBaiomero 
H3JiyneHHe c jihhchhoh nojiHpH3an,HeH bojih. 

Oipa^KaTejiH ycTaHOBJieHBi TaKHM o6pa30M, hto hx rjiaBHBie och pacnojioiceHBi 
b 0/jhoh BepTHKajiBHoii njiocKOCTH, T.e. ohh coBna^aiOT no a3HMyTy. IIpH 3tom 
HanajiBHoe nojio^Kemie HH>KHero OTpajKarejra cooTBeTCTByeT HaKJiOHy ero 
(J)OKajiBHOH och Ha +3,5° k ropH30HTy, a HanajiBHoe nojiOKemie BepxHero 
OTpajKaTejia - Ha +10,5°. 

K anreHHOMy ycTpoiiCTBy npeuBflBJiaiOTCfl cjieflyiomHe TpeGoBamra. 

^OCTaTOHHO 6OJIBIHOH K03(J)(J)HLl,HeHT yCHJieHHH G aHT OC06eHHO no HHJKHHM 

jiynaM, o6ecneHHBaeMBiM MaKCHManBHyio ^ajiBHOCTB o6Hapy>KeHHa. H3 (2.1) 
cjie^yeT, hto K03c|)4)HHHeHT ycHJieHHa aHTeHHBi aBJiaeTca 3HepreTHHecKOH 
xapaKTepHCTHKOH PJ1C, onpe/jejiaiomeH ^aiiBHOCTB ee o6Hapy>KeHHa. IIo TpeM 
hhjkhhm jrynaM K03(J)(J)HLi,HeHT ycHJieHHH a aHT = 8000, no neTBepTOMy Jiyny - G aHT 
nopflflKa 5000, no naTOMy jryny - nopa/pca 1800. 

2. Manaa ninpHHa ^narpaMMBi HanpaBJieHHOCTH b a3HMyTajiBHoii huockocth, 
KOTOpaa onpenejraeT pa3peniaioiiryio choco6hoctb h tohhoctb H3MepeHHH a3HMyTa. 
J\im o6enx aHTeHH ninpHHa ^narpaMMBi HanpaBJieHHOCTH no ypOBHio hojiobhhhoh 
MomHOCTH paBHa Ap 0 ,5 P = 1°. 

3. MaiiBiH ypOBeHB 6okobbix jienecTKOB /niarpaMMBi HanpaBJieHHOCTH aHTeHHBi. 
ypOBeHB 6okobbix JienecTKOB onpenejmeT noMexo3aiu,Hiii,eHHOCTB PJ1C, a Taioice 
BJinaeT Ha 3JieKTpOMarHHTHyio coBMecTHMOCTB P3C. AKTHBHBie niyMOBBie h flpyrne 
bh,hbi noMex npHHHMaiOTca 6okobbimh jienecTKaMH, yxy^inaa napaMeipBi 
o6Hapy)KeHHa, 3aTpy#roi5i nejieHrauHio noMexoHOCHTejia. H3JiyneHHe PJ1C no 
6okobbim jienecTKaM mojkct OKa3BiBaTB bjihahhc Ha flpyrne P3C, HaxonamHecji Ha 
oahoh no3HHHH. Ha pnc 5.1. noKa3aH bh^ ^narpaMMBi HanpaBJieHHOCTH PJ1C b 
a3HMyTajiBHoii njiocKOCTH. OHa coctoht H3 raaBHoro jienecTKa HiHpHHoii APo,5 P c 



K03(J)(J)HLi,HeHT0M ycHJieHHH G 0CH , nepBBix, HanGojiee hhtchchbhbix 6okobbix 
nenecTKOB b ceKTOpe ±(15-20°) c hhtchchbhoctbio Gi6 0K h ^ajiBHHx 6okobbix 
nenecTKOB, HMeiomHx MecTO BKpyroByio. Hhtchchbhoctb hx MeHBine 

HHTeHCHBHOCTH IiepBBIX 6OKOBBIX JieneCTKOB, OHH XapaKTepH3yK)TCH CpeflHHM 

3HaneHHeM (J)OHa G$. YpOBeHB nepBBix 6okobbix nenecTKOB aHTeHHoro ycTpOHCTBa 

(jl60K ^(J) 

PJ1C cocTaBnaeT — = -20 aB, ypoBeHB cj)OHa — ~-30flE. 

^OCH ^OCH 
Bee nHTB BBICOKOHaCTOTHBIX TpaKTOB aHaJIOrHHHBI no COCTaBy H nOCTpOCHHK) H 

BBinonHeHBi Ha eraH^apTHBix npaMoyronBHBix BOJiHOBOnax ceneHHeM 72x34 mm. K 
BBicoKonacTOTHOMy <J)H^epHOMy TpaKTy npejxbnBJimoTCfi cjie^yiomHe ocHOBHBie 

Tpe60BaHHH. 

1 . nepeflana Heo6xoflHMoii moihhocth 30H^HpyK)iii,ero CHraana. 

2. Bbicokhh Kim, onpenejraeMBiH OTHOineHHeM moihhocth bojihbi, ronynaeMOH 
b npocTpaHCTBe P H3J i k moihhocth 30HflHpyiomero HMnyjiBca nepe^aTHHKa P 30IW . 

p 

r| = H3JI 



p 

A 30Hfl 

3. Bbicokhh K03(J)(J)HLi,HeHT Gerymeii bojihbi. 

4. Manoe 3aTyxaHHe 3HeprHH b TpaKre. 

YnHTBiBaa, hto PJ1C pa6oTaeT b caHTHMeTpOBOM ^Hana30He, npcuBflBJiaeMBiM 
Tpe6oBaHHaM ynoBJieTBOpaeT bojihobouhbih TpaKT. Bojihobouhbih TpaKT o6jia,naeT 
^ocTaTOHHoii HiHpOKonojiocHOCTBK) /uih nepe^aHH CHraana b ,ziHana30He naeroT 
PJ1C. 

YcjiOBHe pacnpocTpaHeHHH bojihbi b bojihobouc: /uiHHa bojihbi, 
pacnpocTpaHaKDmeHCH b bojihobo^c ^ojimia 6bitb MeHBine KpHTHHecKoii ^jihhbi 
bojihbi X Kp . J\jw ochobhoh bojihbi b BOJiHOBO^e Hi 0 X Kp = 2b, r^e b - pa3Mep 
HiHpOKoii CTeHKH BOJiHOBO^a. Ha pHC. 5.2 noKa3aHO ceneHHe BOJiHOBOna h 
pacnpe^eJieHHe 3JieKTpHHecKoro nojia bojihbi ocHOBHoro rana b hcm. B pa3Mep b 
yKJia^BiBaeTCH o/nna nojiyBOJiHa 3JieKTpHHecKoro nojia. 

^jih MHHHMajiBHOH HacTOTBi PJ1C f = 2700Mrii, fljiHHa bojihbi X = — « 1 1cm, a 

BejiHHHHa 2b = 14,4 cm, hto ynoBJieTBOpaeT ycjiOBHio pacnpocTpaHeHHa bojihbi b 
bojihobouc J\jik 6ojiee bbicokhx nacTOT 3to ycjiOBHe tcm 6ojiee BBinojiHaeTca, 
cjie^OBaTejiBHO, ^jui Bcex .zuihh bojih PJ1C BBinojiHaeTca ycjiOBHe pacnpoerpaHeHHfl 

BOJIH. 

Pa3Mep ceneHHH BOJiHOBoaa a BBi6HpaeTca H3 ycjiOBHH nepe^aHH Tpe6yeMoii 
moihhocth 30HflHpyiOHi,ero CHraana. Bojihoboh c yica3aHHBiMH pa3MepaMH ceneHHa 
o6ecneHHBaeT MaKCHManBHyio nepe,naBaeMyio moihhoctb 2MBt. 

Kn^ BOJiHOBOna onpenejmeTCfl, b ochobhom, noTepaMH b KoaKCHanBHO- 
bojihoboahom nepexone ot MaraeTpOHa, b aHTeHHOM nepeKJnonaTejie h 

BOJIHOBOflHBIX COHJICHCHHflX H COCTaBJIflCT 95%. 

Ko3(J)4)HH,HeHT Gerymeii bojihbi xapaKTepH3yeT KanecTBO corjiacoBam«i 
conpoTHBJieHHH 3JieMeHTOB TpaKTa h coeraBjnieT BejiHHHHy He MeHee 0,7. 

3aTyxaHHe bojihbi b bojihobouc onpenejraeTCJi noTepHMH 3a cneT 

nOBepXHOCTHBIX TOKOB B CTCHKaX BOJIHOBO^a H COCTaBJIHCT 0,024 ^E/m. 



OrpyKTypHafl cxeMa BOJiHOBOHHoro TpaKTa npe^CTaBJieHa Ha pnc 5.3. B cocTaB 
KajK^oro TpaKTa bxo/iht: 

3neMeHT conpH)KeHHa c MaraeTpOHOM CMC, jibjmk)iii,hhc5i corjiacoBamiBiM 
nepexoflOM ot KoaKCHanBHoro BBiBOna 3HepriiH MaraeTpOHa k npjiMoyrojiBHOMy 

BOJiHOBo^y; 

>KecTKHH bojihoboh B)KC; 
aHTeHHBiH nepeKJiKDHaTenB AIIC, hbjihioiii,hhch nepeKJnonaTejieM npneM- 
nepeflana; 

ra6Koe coHJieHemie CrC, no3BOJMK)in,ee noBOpanHBaTB naerB BOJiHOBOHHoro 
TpaKTa c o6nynaTeneM npH H3MeHeHHH ynia HaKJiOHa aHTeHHBi; 

OTpe3KH npHMOyrOJIBHBIX BOJIHOBO^OB, COeflHHfllOHnie BOJIHOBOUHBIH TpaKT K 

oGjiynaTenK). 

5.2. AHTeHHoe ycipoiiCTBO 

AHTeHHoe ycTpoficTBO npeAHa3HaneHO npH nepe^ane Rim npeo6pa30BaHira 

3HeprHH BOJIH, nOABO^HMBIX nO BOJIHOBO^HOMy TpaKTy, B 3HeprHK) 
3JieKTpOMarHHTHBIX BOJIH, paCnpOCTpaH5HOIH,HXCfl B npOCTpaHCTBe H flJIH HX 

HanpaBJieHHoro H3JiyHeHHH, a npH npneMe BtmojiHaeT o6paTHtie (|)yHKHHH. 

OrpajKarejiH HHJKHeii h BepxHen aHTeHHBi o^HHaKOBBi h npencTaBJMiOT co6oh 
HecHMMeTpHHHyio BBipe3Ky H3 napa6ojiOH^a Bpamemifl pa3MepaMH 9,7x3 m h 

(J)OKyCHBIM paCCTOaHHeM 2,5 M. IIpH 3TOM B rOpH30HTaJIBHOH nJIOCKOCTH 

(J)opMHpyK)TCH ^narpaMMBi HanpaBJieHHOCTH nrapHHoii A(3o,5 P =l 0 . 

KoHCTpyKH,HH oipajKaTejra - KapKacHO -ihhtob an . Ha KapKace oipajKaTejra 
KpenaTca 11 ihhtob. IIJhtbi b co6paHHOM BH^e npeflCTaBJiaiOT co6oh paGonyio 
noBepxHOCTB OTpa>KaTejiH. 

PaGonaa noBepxHOCTB OTpajKarejra o6pa30BaHa MeTannHHecKOH ceTKoii, hto 
yMeHBinaeT BeipoByio Harpy3Ky Ha oipajKaTenB. HanHHHeM noBepxHOCTH b bujxq 
ceTKH o6ecneHHBaeTCfl TaK>Ke OTpa>KeHHe pa^HOBOJiH opToroHanBHBix nojMpH3aHHH 
npH co3/iaHHH KpyroBoii nojiapH3aH,HH. 

OGjiynaTejiB HHJKHeii aHTeHHBi OBH-AM-1 HMeeT TpH pynopa, (J)opMHpyiOHnix 
^HarpaMMBi HanpaBJieHHOCTH 1, 2 h 3 KaHanoB ihhphhoh no ynry MecTa nopa^Ka 
2,5°. Pynop 2 KaHana pacnojio>KeH Ha (J)OKajiBHoii och h (J)opMHpyeT nyn b^ojib 
(J)OKanBHOH och, ocTanBHBie ffBSL pynopa pacnojio>KeHBi BBinie h HH>Ke pynopa 
BTOporo KaHana TaK, hto (J)opMHpyK)T Jiynn no^ yniaMH -2° h +2° otho CHTe jibho 
(J)OKanBHOH och (pnc. 5.4). C yneTOM HanajiBHoro yraa ycTaHOBKH aHTeHHBi +3,5° 
hh>khhmh jrynaMH nepeKpBiBaiOTCfl yrnBi MecTa ot 20-30' ro 7°(cm. pnc.2.4). 

B 6noKe oGjiynaTejieH hh^khch aHTeHHBi peajiH3yeTca KpyroBaa nojrapH3aHH5i 
BOJiH fljia oGecneneHHH nojrapH3aHHOHHOH cejieKiniH c n,ejiBio 3ain,HTBi ot 
MeTeoo6pa30BaHHH c noMoiii,Bio Tpex nojiflproaTopOB, pa3Meiu,eHHBix b 6jiokc 
oGjiynaTejieH. IIojrapH3aTOpBi o6ecneHHBaiOT (JjopMHpOBamie bojih jikhchhoh 

BepTHKaJIBHOH HJIH KpyrOBOH nOJIHpH3ail,HH. B CBH3H C 3THM pynOpBI HMdOT 

pacKpBiB KBa^paTHoii (J)opMBi fljia oGecneneHHfl o^HHaKOBBix ycjiOBHH nepe^aHH 

rOpH30HTaJIBHOH Ex H BepTHKaJIBHOH E Y COCTaBJUHOIUHX 3JieKTpHHeCKOrO nojia 
BOJIHBI. 



Pa3Mepti pacKptiBOB pynopOB BBi6paHBi tekhmh, hto6bi ^narpaMMa 
HanpaBJieHHOcra pynopa yKJia^BiBajiacB b pa3MepBi 3epKana aHTeHHBi (pHC.5.5) c 
n,enBK) yMeHBineHHa «BBrreicaHH5i» 3HeprHH 3JieKTpOMarHHTHOH bojihbi 3a 3epKano. 
IIpH 3tom BBinojiHaeTca ycnoBHe HepaBHoaMnnHTy^Horo pacnpeflejiemui Ha 
pacKpBiBe 3epKana, cna^aHHH nojra k KpaaM 3epKana. 3to o6ecnenHBaeT 
BBinonHeHHe ycnoBHH yMeHBineHHa ypOBroi 6okobbix nenecTKOB ^narpaMMBi 
HanpaBJieHHOCTH aHTeHHBi. 

PaccMOTpHM npHHHHnBi nojiHpH3aii,HOHHOH cejieKHHH CHraanoB H,eneH Ha (J)OHe 
OTpa)KeHHH ot MeTeoo6pa30BaHHH. 

IIcm5IpH3aHH5I aBJIHeTCH npOCTpaHCTBeHHO-BpeMeHHOH XapaKTepHCTHKOH 

3neKTpOMarHHTHOH bojihbi. BonHa xapaKTepH3yeTca B3aHMOfleiiCTBHeM 
3JieKTpHHecKoro h MaraHTHoro nojien. IIpH aHanroe nojrapH3aii,HH ^ocTaTOHHO 

3HaTB 3aKOH H3MeHeHHH OpHeHTaHHH OflHOrO H3 BdCTOpOB HanpJDKeHHOCTH 

3JieKTpOMarHHTHoro nojra. 06bihho nojiapH3aii,HH OHemiBaeTCJi no opneHTanHH 
BeKTOpa Hanpa>KeHHOCTH sjieicTpHHecicoro nojra E bojihbi. 
3jieKTpOMarHHTHaa BOJiHa mojkct hmctb: 

jiHHeiiHyK) nojiapH3an,Hio, Kor^a Beicrop 3JieicrpHHecKoro nojia E He MeraieT 
opHeHTaiiHio npH pacnpocTpaHeHHH; cocTaBJunomHe BeKTOpa no ochm E x = E, 
E Y = 0 (ropH30HTanBHaa nojmpH3aHH5i) jih6o E x = 0, E Y = E (BepTHKanBHaa 
nojiapH3anHa); 

KpyroByio nojMpH3aii,Hio, Kor^a BeKTOp E, HMeiomHH nocToaHHyio BejiHHHHy, 
BpamaeTca c nocToaHHOH ckopoctbk) coo BOKpyr HanpaBJieHHH pacnpocTpaHeHHH; 
npH stom Ex = Ey, a KOHen, BeKTOpa onHCBmaeT Kpyr; 

sjuinnTHHecKyio nojiflproaHHio, npH KOTOpoii HenpepBiBHO H3MeroieTCfl 
BejiHHHHa BeKTOpa E (E X ^E Y ) h KOHen, BeKTOpa npH BpameHHH BOKpyr HanpaBJieHHH 
pacnpocTpaHeHHH onHCBmaeT sjuinnc. 

Cjie^yeT otmcthtb, hto jiHHeiiHaa h KpyroBaa nojiapH3aii,HH jibjmiotcji 
nacTHBiMH cjiynaaMH sjuinnTHHecKOH. 

J\jih 3am,HTBi ot MeTeoo6pa30BaHHH HcnojiB3yeTca KpyroBaa nojiapH3aii,Ha 

3JieKTpOMarHHTHOH BOJIHBI. B OCHOBy nOJMpH3ail,HOHHOH cejieKii,HH Ha (J)OHe 

MeTeoo6pa30BaHHH nojiO)KeHa CHMMeTpna MeTeoo6pa30BaHHH (c<J)epHHHOCTB 
KanejiB bohbi) h acHMMeTpna KOHCTpyicnHH B03,nyHiHBix nejieii. Bojihbi KpyroBoii 
nojiapH3an,HH, OTpa>KeHHBie ot MeTeoo6pa30BaHHH, 6y^yT Taioice hmctb KpyroByio 
nojiHpH3aii,HK), H3MeHHTca jiHiHB HanpaBJieHHe BpameHHa BeKTOpa HanpjDKeHHOCTH 
3JieKTpHHecKoro nojia OTpajKemiOH bojihbi Ha o6paTHoe (pHC.5.6). TaKHe bojihbi b 
nojiapH3aTOpe norjiOTHTca h He npon^yT b npneMHoe ycTpoiiCTBO. Bojihbi, 
OTpa>KeHHBie ot n,ejieii, 6y,nyT hmctb sjuinnTHHecKyio noji5ipH3aii,Hio. Bojma 
3JiJiHnTHHecKOH nojiHpH3aii,HH MO)KeT 6bitb pa3JiO)KeHa Ha ppe opToroHanBHBie 
KpyroBBie noji5ipH3aii,HH (c npOTHBonojiomiBiM HanpaBJiemieM Bpamemifl BeKTOpa 
E) (pHC.5.7). B nojmpH3aTOpe nepBaa cocTaBJunomaa bojihbi norjiOTHTca, a BTOpaa 
BBi^ejiHTca h CHraaji nocTynHT b npHeMHHK. 

J\jik co3flaHHH bojihbi KpyroBoii nojiHpH3aii,HH Heo6xoflHMo: 
a) co3^aTB flBe sjieicrpOMarHHTHBie bojihbi c onHHaKOBOH aMnjiHTy^oii 
3JieKTpHHecKoro nojia E; 



6) o6ecneHHTt cuBHr (J)a3 MOK^y bojih£imh + nil hjih - nil (npaBoe hjih neBoe 
BpameHHe Beicropa E); 

b) o6ecnenHTB npocTpaHCTBeHHBra c^BHr BeKTOpOB E Ha 90°. 

^jih peineHHH sthx 3a^aH b KajK^OM H3 Tpex KaHanoB 6noKa o6nyHareneii 
HMeeTca: 

AejiHTenB moihhocth (6jiok IIM), oGecneHHBaiomHH pa3,nejieHHe bojihbi Ha flBe 
cocTaBJMiOHnie h ycTaHOBKy Tpe6yeMoro aMnnHTy^Horo cooTHOHiemifl MOK^y 
hhmh; 

<J)a30BpamaTejiB (6jiok OM), oGecneHHBaioiiniH Tpe6yeMBra cziBHr <J)a3Bi MQUKjxy 

COCTaBJMIOHniMH BOJIHBi; 

AByXBOJIHOBOAHyK) CeKHHK), OflHH H3 BOJIHOBOflOB KOTOpOH HMeeT CKpyTKy flJM 

o6ecneHeHHH npocTpaHCTBeHHoro cziBHra bojih Ha 90°. 

OGnynaTejiH hhjkhch aHTeHHBi o6ecneHHBaiOT pa6oTy b pe)KHMax hhhchhoh 

BepTHKaJIBHOH HJIH KpyrOBOH nOJiapH3aHHH H3JiyHaeMOH 3 JieKTp OMarHHTHOH 

3HeprHH. YcTaHOBKa BH^a nojiapH3an,HH ocymecTBjraeTCfl TyM6nepaMH «Kpyr.- 
J1hh.» Ha 6noKe ynpaBJieHHa nojiapH3an,HeH YII-Ol He3aBHCHMO b Ka^K^OM H3 Tpex 
oGjiynaTejieH. YnpomeHHaji KOHCTpyKHHfl onHoro oGjrynaTejM hh^khch aHTeHHBi 
noKa3aHa Ha pnc.5.8. 

Bjiok /lejiHTejia moihhocth IIM h 6jiok (J)a30Bpaiii,aTejiH OM KOHCTpyKTHBHO 
o^HHaKOBBi h npe^CTaBJMiOT co6oh ,nByxB o jihob o/iHBie ceicHHH c coe^HHeHHeM 

BOJIHOBOAOB nO y3KOH CTeHKC BjIOKH COCTOflT H3 HjeJieBOrO MOCTa I H III H 
(J)TOpOnJiaCTOBBIX nJiaCTHH II H IV B Ka)K^OM H3 bojihobohob, 06pa3yK)Hl,HX 

(J)a30Bpaiu,aTejiH. 

Pa6oTy meneBoro MOCTa noacHHM c noMOiHBio pnc.5.9. 

Moct coctoht H3 Bxo^HBix mien 1,2, bbixouhbix mien 3,4 h menH MOK^y 

BOJIHOBO^aMH B 06lH,eH y3KOH CTeHKC 

Ecjih b njieno 1 nocTynaeT BOJiHa E, no BOJiHOBOzry c pa3MepOM ninpOKOH ctchkh 
b j\o Hanana mejiH pacnpocTpamieTCfl BOJiHa ocHOBHoro rana Hi 0 . B npenejiax mejiH 
niHpoKaa CTeHKa BOJiHOBO^a yBenHHHBaeTca j\o 2b, cjie^OBarejiBHO, 
o6ecneHHBaeTca ycnoBHe pacnpocTpaHemra KaK bojihbi ocHOBHoro rana Hio, TaK 
bojihbi BBicniero rana H20 h 3Heprna bojihbi E /jejiHTOi Ha flBe: E10 h E20, KOTOpBie 
pacnpocTpamnoTca .nanee no ninpOKOMy BOJiHOBOzry. B njiene 2 bojihbi E10 h E20 
HaxoflHTca b npOTHBO(j)a3e, cjie^OBaTejiBHO, b njieno 2 3Heprna He otbctb jiaeTCJi . 

CKOpOCTB paenpOCTpaHeHHa BOJIHBI H20 B BOJIHOBOUe 60JIBHie CKOpOCTH BOJIHBI 

Hio. fljiHHa mejiH / BBiGnpaeTCH TaK, hto6bi Ha6er (J)a3 bojih cocTaBJiaji 90°. B KOHue 
mejiH nponcxoflHT cjiojKemie SHepraii bojih, KOTOpoe noKa3aHO Ha pnc.5.9 
BeKTOpaMH. B miene 3 BeKTOp E 2 o onepe)KaeT E10 Ha 90°, a b njiene 4 oh cflBHraeTca 
Ha 180° 3a cneT npOTHBO(J)a3HOCTH bojihbi E 2 o. GneflOBaTejiBHO, c^BHr (J)a3 bojih Ei h 
E 2 b njienax 3 h 4 OKa3BiBaeTca paBHBiM 90°. 

TaKHM o6pa30M, mojkho c(J)opMyjiHpOBaTB cbohctbo mejieBoro MOCTa: ecjin 
BOJiHa nocTynaeT b ohho H3 njien, to b cmokhoc njieno OHa He OTBeTBJiaeTca, a 
^ejiHTca MOK^y AByMH npOTHBonojiO)KHBiMH njienaMH nopOBHy c OTCTaBaHHeM no 
(J)a3e 90° b njiene, KOTOpoe cooTBeTCTByeT nepexo^y ee nepe3 mejiB. 

npHHHHn paGOTBI (J)a30BpaiIl,aTeJIH OCHOBaH Ha pa3JIHHHH flH3JieKTpHHeCKHX 
nOCTOaHHBIX (J)TOpOnJiaCTOBOH nJiaCTHHBI H B03flyxa H Ha 3TOH OCHOBe H3MeHeHHH 



CKOpocra pacnpocTpaHemra bojihbi b BOJiHOBO^e. 3a cneT 3Toro o6ecneHHBaeTca 
H3MeHeHHe <J)a30Boro Ha6era bojihbi. YcTaHOBKa Tpe6yeMoro c^BHra (J)a3 
ocymecTBJiaeTCH nepeMemeHHeM njiacraHBi b^ojib niHpOKOH ctchkh BOJiHOBOna 
(pHC. 5.10). Ecjih nnacTHHa HaxoflHTca y ctchkh BOJiHOBOna b oGjiacra 
MHHHManBHoro 3HaneHH5i nojra E, OHa bjihahha He OKa3BiBaeT. IIpH nepeMemeHHH 
ee k uempy BOJiHOBOna, b o6nacTB MaKCHMyMa nojra E bjihahhc ee B03pacTaeT, 
yBenHHHBaeTca <J)a30BBiH cflBHr. 

YnpaBneHHe 4>a30BpamaTeneM 6jioica IIM ocymecTBnaeTca ^HCTaHHHomio c 
noMomBK) 3JieKTpoflBHraTejia c pe/ryicropOM. IIpH stom o6ecneHHBaeTca ycTaHOBKa 
(J)TOponjiacTOBBix nnacTHH b ^Ba nojiOKemifl. IIpH ycTaHOBKe nepeiaiiOHaTejiJi b 
nonwKeHHe «JIhh» nnacraHBi ycTaHaBJiHBaiOTCfl y ctchkh BOJiHOBOna, b nojioiceHHe 
«Kpyr» - b cepe^HHe BOJiHOBO^a. 3jieKTpoflBHraTejiB peBepCHBHBiii, npe^enBi ero 
pa6oTBi npH ycTaHOBKe pokhmob nojrapH3aii,HH ycTaHaBJiHBaiOTCfl kohhcbbimh 
BBiKJiKDHaTenaMH. YnpaBJieHHe <J)a30BpamaTeneM 6jioica OM ocymecTBJiaeTca c 
noMomBK) MexaHH3Ma pyHHoro ynpaBJieHHJi. 

Pa6oTy o6nyHaTejiH Ha nepe/iaHy b pe)KHMe hhhchhoh nojuipH3aii,HH noacHHM 
BeKTOpaMH nojra E Ha pnc.5.8a. 

BonHa E ot nepe^aTHHRa nocTynaeT Ha bxoa oGjiynaTejra. Ilocjie mejieBoro 
MOCTa I OHa ^ejiHTCfl paBHoaMnjiHTy^HO Ha bojihbi Ei h E 2 co cubhtom (J)a3 Ha n/2. 
0a3OBpamaTenB II b stom pe)KHMe He H3MeraieT (J)a3 bojih, cjie^OBaTejiBHO, b TOHKax 
5 h 6 (J)a3a bojih Ei h E2 He H3MeHaeTca. Ilocjie npoxojK^eHHH nepe3 mejieBoii moct 
III Ka>Kflaa H3 bojih b KaHajiax 5 h 6 ^ejiHTca nopOBHy c OTCTaBaHHeM no (J)a3e Ha n/2 
b tom njiene, b KOTOpoe OHa nepexczprr. IIpH stom cyMMapHBiii CHraan paBeH Hyjiio 
b njiene 7 h bccb nepexonnr b njieno 8. IIojiojKeHHe <J)a30Bpani,aTejieH IV He HivieeT 

3HaHeHHH, T.K. <J)a3a H3JiyHaeMOH BOJIHBI MO)KeT 6BITB npOH3BOJIBHOH. 

Pa6oTy oGjiynaTejia Ha nepe^any b pe)KHMe KpyroBoii nojiapH3aii,HH noacHHM 
BeKTOpaMH nojra E Ha pHC.5.86. 

3HeprHH bojihbi E Taioice b mejieBOM MOCTy I /jejiHTca nopOBHy Ha bojihbi Ei h 
E 2 co cflBHraMH <J)a3 Ha n/2. B <j)a30BpamaTejie II yeraHaBJiHBaeTCfl ^onojiHHTejiBHoe 
OTCTaBaHHe no (J)a3e Ha n/2 bojihbi E2 b njiene 4. Ilocjie npoxoK^eHHa nepe3 
mejieBoii moct III KajK^aa H3 bojih njien 5 h 6 ^ejiHTca nopOBHy c OTCTaBaHHeM 
<J)a3Bi bojihbi, nepexoflflmeii b ^pyroe njieno, Ha n/2. IIpH stom cyMMapHBie bojihbi b 
njienax 7 h 8 E'i h E' 2 6y,zryT paBHBi no aMrniHTyne h cuBHHyTBi no (J)a3e Ha n. C 

nOMOIHBK) (J)a30BpaiIl,aTeJIH IV BBOHHTC5I AOnOJIHHTeJIBHBIH (J)a30BBIH c^BHr TaK, 

hto6bi bojihbi E'i h E'2 b rnienax 9 h 10 OTJinnajiHCB no cj)a3e Ha n/2. 

BBH^y Toro, hto npn jihhchhoh nojrapH3aii,HH nojiojKemie (J)a30Bpani,aTejieH IV 
He HMeeT 3HaHeHH5i, ^aHHBiH (J)a30Bpaiu,eTejiB yeraHaBJiHBaeTCH BpyHHyio npn 
HacTpOHKe h nojiO)KeHHe ero npn nepeiaiiOHeHHH nojMpH3aii,HH He H3MeroieTC5i. 

OpToroHanBHOCTB BeKTOpOB b npocTpaHCTBe nojiynaeTca c noMomBK) 

flByXBOJIHOBOAHOH CeKHHH V, OflHH H3 BOJIHOBO^OB KOTOpOH CKpyHCH Ha 90° 

(pHC.5.11). B cooTBeTCTBHH c 3thm pynop VI HMeeT T-o6pa3HBiii bxohhoh cjwiaHeii,, 
njiaBHO nepexoA«mHH b kb a,np aTHBiii pacKpBiB. CorjiacoBaHne pynopOB c 
nnraiomHMH hx BOJiHOBOnaMH ^ocraraeTca ,znia<})parMaMH b oGjiynaTejiax h 

BOJIHOBO^aX. 



Pa6oTa o6jiyHaTejia Ha npneM aHanorHHHa pa6oTe Ha nepenany. J\ji% 
noraomemui cocTaBnaioiiiHx bojih 3xo-CHinanoB, He coBnanaiomirx no 
nojiflpH3aHHH c ycTaHOBJieHHoii, HcnonB3yeTca noraomaiomafl narpy3Ka VII. 

IIpH nojiHpH3aii,HOHHOH ceneKHHH Hapany c no^aBJieHHeM OTpa>KeHHH ot 
MeTeoo6pa30BaHHH HMeeT MecTO noTepa SHepmiH sxo-CHrnanoB H,eneii. IIosTOMy 
^anBHOCTB o6Hapy>KeHHH PJIC b pe>KHMe nojiapH3aii,HOHHOH ceneKHHH coKpamaeTca 
npHMepHO Ha 40 % no cpaBHeHHK) c hhhchhoh nojnipH3aHHeH. CnenoBaTenBHO, 
pa6oTa b pe>KHMe KpyroBOH nonjipH3aHHH ronynaeMBix bojih HcnojiB3yeTca jihhib b 
cjiynaax, Korna npyrne cnoco6Bi ocna6nemi5i OTp a>KeHHH ot MeTeoo6pa30BaHHH 

(pOKHM C^II,, MAPy, /JH(J)(J)epeHH,HpOBaHHe) OKa3BIBaK)TCfl He3(|) (|)eKTHBHBIMH . 

Bjiok oGnynaTeneii BepxHen aHTeHHBi OBB-AP conepmrr nBa oGnynaTenji. 
OGjiynaTejiB neTBepToro KaHana BBinonHeH b BHne nBoinioro pynopa c 
npflMoyronBHBiM pacKpBiBOM h pacnonaraeTca Ha (J)OKajiBHOH och OTpa^KaTena. Oh 
4>opMHpyeT nnarpaMMy HanpaBJieHHOCTH nrapHHoii Aso,5 P ~5° h nepeicpBiBaeT yrnBi 
MecTa ot 7° no 12°. OGjiynaTenB rorroro KaHana pacnono)KeH HH>Ke oGnynaTenji 
neTBepToro KaHana h npencTaBnaeT co6oii jiHHeHKy H3 b epTHKanBHO 
pacnojio>KeHHBix nonyBOJiHOBBix Bn6paTOpOB ycTaHOBJieHHBix Ha ninpOKOH CTeHKe 
nnraiomero BOJiHOBona. TjiyGHHOH norpy>KeHHa 30HnoB nHTaHHa Bn6paTOpOB b 
bojihoboa o6ecneHHBaeTca TaKoe pacnpeneneHHe moihhocth Me>K,zry 
nojryBOJiHOBBiMH Bn6paTOpaMH, hto6bi (JjopMHpOBanacB KOceKaHCHaa nnarpaMMa 
HanpaBJieHHOCTH nrapHHoii no yray MecTa 16-18°, nepeRpBiBaiomaa yrJiBi MecTa ot 
11-12° no 28°. 

IIojiHpH3aH,Ha bojih oGnynaTeneii BepxHeii aHTeHHBi BepTHKanBHaa. 

MexaHH3MBi KanaHHa hhjkhch h BepxHen aHTeHH npenHa3HaHeH nna H3MeHeHHa 
yrna HaKJiOHa aHTeHH. MexaHH3M KanaHHH hhjkhch aHTeHHBi MK-I H3MeroieT yron 
HaKJiOHa b npenenax ot-4,6° no +4,6°, BepxHeii aHTeHHBi MK-II -b npenenax ot 
-7,9° no +4,6° OTHOCHTenBHO ncxonHoro nonoKemra. MexaHH3MBi KanaHHa coctoht 
H3 sneKTponBHraTena h penyKropa. PenyKrop npencTaBnaeT co6oii nepBAHHyio 
napy, npeo6pa3yiOHiyio BpamaTenBHoe nBH>KeHHe sneKTponBHraTena b 
nocTynaTenBHoe nBHJKemie niTOKa MexaHH3Ma KanaHHH. J\jik KOHTpona nono>KeHHH 
aHTeHHBi no yray MecTa Ha ocax MexaHH3MOB KanaHHa ycTaHOBneHBi cenBCHH- 
naTHHKH, sneKTpHnecKH CBH3aHHBie c cenBCHH-npHeMHHKaMH, pacnono)KeHHBiMH B 
niKa(J)ax ,ZiyC-4M h HKO-2M. Ha ocjtx cenBCHH-npHeMHHKOB yKpenneHBi nncaiiBi, 
no KOTOpBiM npOH3BonHTca otchct yrna HaKnoHa aHTeHH. HyneBOMy noKa3aHHio 
HiKan cooTBeTCTByiOT HCxonHBie nono>KeHHa (JtOKanBHBix oceii aHTeHH. 

B penyKTOpe HMeeTca ycipoiiCTBO, no3Bon5noin,ee OTKnio hhtb motop h 
npOH3BonHTB ycTaHOBKy MexaHH3Ma KanaHHa BpyHHyio. Ha xonoBOM bhhtc 
yKpenneHa niKana, no KOTOpoii onpenenaeTCJi yron HaKJiOHa OTpa^KaTena npn 
pyHHoii ycTaHOBKe. 

5.3. BonHOBonHBiii TpaKT 

PaCCMOTpHM OC06eHHOCTH KOHCTpyKHHH OCHOBHBIX 3neMCHTOB BOnHOBOnHOrO 

TpaKTa, npeACTaBneHHBix Ha pnc.5.3. 



3neMeHT conp5DKeHH5i c MarHeTpOHOM CMC cjry>KHT ^jm nepe^aHH 
3JieKTpOMarHHTHoii 3HeprHH ot MaraeTpOHa b bojihobouhbih TpaKT h aBJiaeTca 
nepexoflOM ot KoaKCHanBHoro BBixo^a MarHeTpOHa k BOJiHOBOzry. Oh BBinojraeH b 
BH^e T-o6pa3Horo coHJieHemifl KoaKCHajiBHoii jihhhh c bojihobohom (pHC.5.12). Oh 
npcucTaBJiaeT co6oii OTpe30K npHMoyrontHoro BOJiHOBOna 1, KOTOpBiii nepe3 

OTBepCTHe Ha erO IHHpOKOH CTeHKe >KeCTKO CKpenJieH C HHJIHH^pHHeCKHM OTpe3KOM 
(BTyjIKOH 2), 5IBJI5IK)III,HMC5I BHeHIHHM npOBOAHHKOM KOaKCHailBHOH JIHHHH OT 

MaraeTpOHa. BHyTpeHHHH npOBOnmnc KoaKCHanBHoro BBixona MaraeTpOHa 
3aKaHHHBaeTca neTJieii cbjoh b OTpe3Ke BOJiHOBO/ia. 

Ha^OKHBIH KOHTaKT B MeCTe COeAHHeHHa C03^aeT HeTBepTBBOJIHOBaa 

KOpOTK03aMKHyTaa nonocTB 4. BojiHOBO^Haa nacTB sjieMenra conpiDKemui c 
MaraeTpoHOM co ctopohbi MeHBHiero ceneHHH HMeeT cJmaHeu, 6 ,hj«i coeflKHemra 

npH nOMOIHH HaKHflHBIX 3aMKOB 7 C )KeCTKHM BOJIHOBOflOM B)KC, C flpyrOH 
CTOpOHBI, OHa 3aKpBITa. 

Bojihoboa HMeeT 6ojiBHiee cenemie b hh^khch nacra (38 x 88,5 mm) c nnaBHBiM 
nepexonoM k CTaH^apTHOMy ceHemno b BepxHeii Hacra. 3to CB^naHO c 
cocpe^OTOHeHHeM 6ojibhioh SHepran bojihbi b paiiOHe KoaKcnajiBHO-BOJiHOBOHHoro 
nepexo^a. 

BBicoKonacTOTHaa 3Hepraa ot MaraeTpOHa pacnpocTparoieTCJi no KoaKcnajiBHOH 
jihhhh k nerae cbjoh, KOTOpaa B036y>KflaeT b bojihobouc BOJiHy rana Hio. 

^jih oxjia^K^eHHa BBiBO^a MarHeipoHa nepe3 Tpy6y 8 HaraeTaeTca npH noMonni 
BeHTHJiaTOpa B03^yx. Ha y3KHx CTeHKax BOJiHOBOna hmciotch npope3H pjm BBixona 
ropanero B03,zryxa. 

Oipe30K npaMoyrojiBHoro BOJiHOBOna B)KC coe,zniroieT sjieMenr CMC c 
anreHHBi nepeKjnoHaTejieM AI1C. 3jieMeHTBi CMC h B)KC Haxo/iHTCH BHyipn 
niKa(J)a I1C-4. 

AHTeHHBiH nepeKJnonaTejiB AI1C BBinojiHeH Ha pa3pa,zniHKax. 
B pe>KHMe nepe^anH aHTeHHBiii nepeKJnonaTejiB HanpaBJiaeT 3Hepraio ot 
MaraeTpOHa k aHTeHHe h 3ain,Hin,aeT bxoh npneMHHKa ot Monnioro 30H,znTpyiomero 
HMnyjiBca. B pe)KHMe npneMa (b npOMOKyncax MOK^y 30HflHpyioiii,HMH 
HMnyjiBcaMn) anreHHBiii nepeKJnonaTejiB nepe^aeT 3Hepraio 3xo-cnraajia ot 
anreHHBi Ha bxoh npHeMHHKa. 

KoHCTpyKTHBHO anreHHBiii nepeKJnonaTejiB BBinOJIHeH b BH^e oipe3Ka 
npaMoyrojiBHoro BOJiHOBOna, Ha kotopom yKpenjieHBi ^Ba ra30HanojiHeHHBix 
pa3paAHHKa, HanpaBJieHHBiii otb eTB HTe jib h ocjiaGnrejiB CMecHTejra KaHana AIIH 
(pnc.5.13). 

Pa3pa^HHKH ocymecTBJiaiOT aBTOMaTHnecKoe nepeKJnoneHHe TpaKTa Ha 
nepe^any h npneM. Hhjkhhh pa3pa^HHK rana PP-7 npe^CTaBJuieT co6oii 

CTeKJHIHHBIH 6aJIJIOH C flByMfl JiaTyHHBIMH flHa(J)parMaMH, paCCTOHHHe MQTKJiy 
KOTOpBIMH MOJKHO H3MCHHTB C nOMOIUBK) IHJIHH,a flJM HaCTpOHKH Ha pa60HyK) 

BOJiHy. Pa3pa^HHK PP-7 noMemeH b pe30HaHCHyio KaMepy, CBinamiyK) c 
BOJiHOBOflOM nepe3 mejiB b ero y3KOH CTeHKe. 3tot pa3pa,zniHK bo BpeMH npneMa 
3xo-cnraajiOB He nponycicaeT hx k nepe^aTHHRy h Ha3BiBaeTca nepeKJnonaTejieM 
6jiOKHpOBKH MaraeTpOHa ITEM. BTOpoii pa3pa^HHK npe^CTaBJiaeT co6oii 

npflMOyrOJIBHBIH neTBepTBBOJIHOBBIH pe30HaTOp C BXOflHBIM H BBIXOflHBIM 



OTBepCTiMMH. Oh ycTaHOBJieH Ha Bxo^e npHeMHHKa h Ha3BiBaeTca nepeKJiiOHaTejieM 
npHeM-nepe^ana (linn). Pa3pH^HHK ^ocTaroHHO y3KononoceH, nosTOMy b KaHanax 

HCnOJIB3yK)TCH pa3p«flHHKH pa3JIHHHBIX THIIOB. TllU pa3pfl£HHKa PP-2 flJIH KaHaJIOB 

r h B, PP-4 fljia KaHana )K, PP-3 ajih KaHana J\ h PP-20 ajih KaHana B. 

B pe>KHMe nepe^anH pa3pfl,HHHKH non>KHraK)TC5i (HOHH3HpyK)TC5i) 3a cneT 
6ojibhioh 3HeprHH 30H^HpyK)iii,ero HMnyjiBca h BBicoKonacTOTHaa SHeprna ot 
MaraeTpOHa, He OTBeTBJuracB Ha bxoh npneMHHKa, nocTynaeT b aHTeHHy. B pe)KHMe 
npneMa pa3pa^HHKH He HOHH3HpyK)TC5i H3-3a Manon 3HeprHH 3xo-CHraajia h 3xo- 
CHrHanBi ot aHTeHHBi nocTynaiOT Ha bxoh npneMHHKa. 3a cneT HacTpoiiKH 
pa3pH^HHKa PP-7 h onpeneneHHoro pacnojiOKemifl ero OTHOCHTenBHO 
npaMoyronBHoro pa3pa^HHKa (nonoBHHa ^jihhbi bojihbi) SHeprna 3xo-CHraana b 
CTOpOHy nepe^aTHHRa He pacnpocTparaieTCfl. 

BBinie npaMoyronBHoro pa3pa^HHKa HaxoflHTCJi HanpaBJieHHBiH otb eTBHTenB , 
cny)KaHi,HH /ijih noAKJiK)HeHHa H3MepHTenBHoro npn6opa TK4-21A ^jih H3MepeHHa 
nacTOTBi nepe^aTHHRa h HyBCTBHTenBHoera npneMHHKa. Oh npeflCTaBjraeT co6oh 
OTpe30K BOJIHOBO^a, CB5I3aHHBIH c bojihobohom aHremioro nepeKJiiOHaTejui 

OTBepCTHeM B 06lH,eH HIHpOKOH CTeHKe H CHa6>KeHHBIH BBICOKOHaCTOTHOH <|)HIHKOH 

Ana noAKJiK)HeHHa KoaKcnajiBHoro Ka6ena ot H3MepHTenBHoro npn6opa. Ha 
HanpaBJieHHOM OTBeTBHTene yKa3aHa BenHHHHa ero nepexonHoro ocnaGnemni b nE. 

H3 HH)KHeH Hacra HIHpOKOH ctchkh BOJiHOBona anreHHoro nepeKJHOHarejis 
bbixo^ht OTpe30K Kpyrnoro BOJiHOBO^a (ocjia6HTenB), no KOTOpOMy HeGonBHiaa 
nacTB SHeprnn 30HnHpyioiii,ero HMnyjiBca nocTynaeT Ha CMecnrenB AIT 1 !. 

Ha pHC. 5.14 npe^CTaBJieHa npHHUHnHajiBHaa cxeMa aHTeHHoro 
nepeKUKDHaTena. Orpe30K BOJiHOBona npencTaBJieH jikhhch, k hh^khch nacra 
KOTOpoii noABOAHTca 3Heprna 30H,nHpyioiii,ero CHraana ot MarHeTpOHa. BepxHaa 
nacTB OTpe3Ka coenHHeHa c bojihobouhbim TpaKTOM k aHTeHHe. C bojihobohom 
coe^HHeH pa3paflHHK nBM 1, noMemeHHBiii b pe30HaHCHyK) KaMepy 2. 3neMeHTBi 
pe30HaTOpa nonBepraiOTCfl noncTpoiiKe. Ha paccTOflHHH X/2 ot Hero bojihoboa 

COe^HHeH C pa3p5THHHKOM 3, npeflCTaBJiaK)Hl,HM C060H HeTBepTBBOJIHOByK) 

KaMepy. Hepe3 pa3panHHK nnn 3xo-CHrHajiBi nocTynaiOT Ha YB^ npneMHHKa. 

B BepxHen nacra OTpe3Ka nonKJnoneH HanpaBJieHHBiH OTBeTBHTenB-OTpe30K 

BOJIHOBO^a, HMeiOIIHTH C OHHOH CTOpOHBI BOJIHOBOnHO-KOaKCHaJIBHBIH nepeXOfl Ha 

BBicoKonacTOTHyK) (jjHHiKy 5, c ApyroH - norjiomaiOHiyio Harpy3Ky 6 fljra 
noBBinieHHH k6b b OTBeTBHTene. 

OTBepCTHH CBH3H 7 CJiyJKaT flJia yCTaHOBKH B HHX 30HflOBOH TOJIOBKH npH 
KOHTpOJie HyBCTBHTeJIBHOCTH npHCMHOrO yCTpOHCTBa. 

B HHJKHeii Hacra OTpe3Ka BOJiHOBona ycTaHOBJieH KoaKCHajiBHBiii bbixoa flJni 
OT6opa 30H^HpyK)Hi,ero CHraana f M Ha CMecHTenB AWl 4. Ha CMecnrenB AnH 
no^aeTca TaK>Ke Hanp^DKeHHe MecTHoro reTeponHHa f r , a BBrxonHoe HanpiDKeHHe 
CMecHTena f np nonaeTca b KaHan AnH. 

noacHeHHe npHHH,Hna pa6oTBi aHTeHHoro nepeKJnoHaTejni yno6HO npOBecTH no 
3KBHBaneHTHOH cxeMe nepeKJiKDHaTena, npencTaBJieHHoii Ha 5.15. OTpe30K 
BOJiHOBO^a Ha cxeMe npencTaBJieH nByxnpOBonHoii jikhhch. 

Pa3pHflHHK HEM C pe30HaTOpOM nOflKJIKDHeH K TOHKaM B-B JIHHHH. Pe30HaTOp 

npeflCTaBJieH napanjiejiBHBiM KOJie6aTenBHBiM KOHTypOM L, C ,R, a coe^HHeHHe 



pe30HaT0pa C BOJIHOBOHOM-JIHHHeil flJIHHOH A/4. HaCTpOeHHBIH KOJie6aTeJIBHBIH 

KOHTyp HMeeT 6onBinoe conporaBJieHHe. 3to conporaBJieHHe TpaHC<j)opMHpyeTC5i 

OTpe3KOM A/4 B MaJIOe, T.e. TOHKH B-B 3aKOpaHHBaK)TC5I. IIpH IIOflO>K>KeHHOM 

pa3paAHHKe IIBM KOJie6arejiBHBiH KOHTyp 3aKOpaHHBaeTca h Majioe ero 
conporaBJieHHe TpaHC(J)opMHpyeTCH b tohkh b-b b 6onBinoe, T.e. b pa3pBiB jihhhh. 
3tot pa3pBiB jihhhh nepe3 A/2 TpaHC(J)opMHpyeTCH b tohkh 6-6. 

Otb eTB neHHe b CTOpOHy pa3pH^HHKa nnn noKa3aHO b BH^e pa3pBiBa 

AByxnpOBOAHOH JIHHHH. Pa3pHflHHK nO^KJIIOHeH K JIHHHH Hepe3 OTpe30K A/4. 

IIpH HanHHHH Mom,Horo 30H^Hpyioiii,ero cnraajia no^JKHraiOTCfl 06a pa3pa^HHKa. 
Pa3pa^HHKOM IIBM co3flaeTca nyTB npoxoK^eHHa CHraaiia no jihhhh k aHTemie. 
IIpH nonmire pa3pa^HHKa IIIIII Manoe ero conporaBJieHHe TpaHC(J)opMHpyeTCH b 

JIHHHK) B pa3pBIB H 30HflHpyK)Hl,HH CHrHaJI B npHCMHOe yCTpOHCTBO He 
OTBeTBJIHeTCH. 

B pe>KHMe npneMa cjia6Bie cnrHaiiBi He no^JKHraiOT pa3pfl#HHKH, 
conporaBJieHHe b TOHKax b-b Mario. Oho TpaHC(J)opMHpyeTCH b tohkh 6-6. Tpaicr k 
MaraeTpOHy 3aKpBiT h CHraanBi npoxo/iaT Ha npneMHoe yerpoHCTBO. 

rn6Koe BOJiHOBO^Hoe coHJieHemie CTC-1 npe^CTaBjnieT co6oh oipe30K 
ro(J)pHpOBaHHoro BOJiHOBO^a, 3anpeccoBaHHoro b pe3HHOByio o6ojiOHKy. 
MecTonojiOKemie rn6Koro conjieHeHHa BBi6paHO TaK, hto6bi ocb BpameHHa ero 
noflBH)KHoro (JmaHua, pacnojiojKemioro 6jiH>Ke k o6jryHaTejiio, coBnajia c ocbio 
HaKJioHa OTpa>KaTejieH. 

npeAOTBpameHHH noTepB 3HeprHH b MecTax coeflHHeHHJi OTpe3KOB 

BOJIHOBOflOB HCnOJIB3yK)TCH CneHHaJIBHBie ApOCCeJIBHBie COHJieHeHHH. 

B ^poccejiBHOM (JmaHne (pHC.5.16) npope3aHa KOJiBneBaa KaHaBKa 1 rjiy6HHoii 
a6 paBHoii A/4. PaccTOflHHe ot KaHaBKH ^o nrapOKOH ctchkh BOJiHOBO^a 6b TaK>Ke 
paBHO A/4. HacTB (JmaHua 2, orpaHHHeHHaa KaHaBKOH h bojihoboaom hcckojibko 
HH)Ke, neM ero nepH^epHHHaa naerB. IIo3TOMy npn conpjDKeHHH c rjia^KHM 
(J)jiaHn,eM OHa BMecTe c KaHaBKOH o6pa3yeT nojiocTB, SKBHBaneHTHyio 3aMKHyToii Ha 

KOHI],e BOJIHOBOHHOH JIHHHH aB 06lH,eH flJIHHOH A/2. CjieflOBaTCJIBHO, KOpOTKOe 

3aMBiKaHHe H3 tohkh a TpaHC(J)opMHpyeTca b TOHKy b. 3thm o6ecneHHBaeTca 

3JieKTpHHeCKHH KOHTaKT B npOMOKyTKe MOK^y BOJIHOBO^aMH OTpe3KOB. 

J\ji5i 3am,HTBi BHyTpeHHHx nojiocTen BOJiHOBOHHoro TpaKTa ot hbijih h BJiarn 
MOK^y (J)jiaHii,aMH b cnenHajiBHBie KaHaBKH 3 yKJia^BiBaiOTCH pe3HHOBBie 
npOKJia^KH. 



6. nPHEMHOE YCTPOHCTBO 



6.1. Ha3HaneHHe, ochobhbic xapaKTepHCTHKH h cocTaB npneMHoro yerpoiiCTBa 

npneMHoe ycTpOHCTBO npeAHa3HaneHO jxjui BBinojiHemiJi cjieflyiomHx 3a^an: 
ycHJieHHe npHHHTBix anreHHaMH CHrHanoB Ha bbicokoh nacTOTe; 
npeo6pa30BaHHe CHraanoB Ha npOMOKyTOHHyio nacTOTy, 
ycHJieHHe CHraanoB Ha npOMOKyTOHHOH nacTOTe, 
aMnnHTy^Hoe fleTeKTHpOBamie CHraanoB, 

Bbi^aHa CHraanoB Ha npOMe>KyTOHHOH nacTOTe Ha niKa(J) IJQim jijin (J)a30Boro 

^eTeKTHpOBaHHH. 

B cocTaB npneMHoro yerpoiiCTBa bxoa^t roiTB He3aBHCHMBix H^eHTHHHBix 

npHeMHHKOB. 

KajK^BiH npneMHHK BBinonHeH no cynepreTepOAHHHOH cxeMe c onHOKparaBiM 
npeo6pa30BaHHeM nacTOTBi. IIpeo6pa30BaHHe CHraanoB Ha npOMOKyTOHHyio 
nacTOTy ocymecTBnaeTCH c noMomtio MecTHoro reTepo/niHa - aBTOHOMHoro CBH 
reHepaTOpa, nacTOTa KOTOporo OTHHnaeTca ot Hecymeii nacTOTti Ha BenHHHHy 
npOMOKyTOHHoii nacTOTBi. IIon,nep}KaHHe pa3HOCTH nacTOT 30H,nHpyK)mero CHraana 
h MecTHoro reTepo^HHa paBHoii npOMOKyTOHHoii ocymecTBJiJieTCJi chctcmoh 
aBTonoflCTpoiiKH nacTOTBi (Aim) MecTHoro reTepo^HHa. 

npneMHoe ycTpOHCTBO He nepecTpaHBaeMoe, o6ecneHHBaeT pa6oTy b pemiMax 
pe^Koro h nacToro 3anycica c aMnjiHTy^HOH h KorepeHTHoii o6pa6oTKOH 3xo- 
CHrHanoB. IIpH aMnjiHTy^Hoii o6pa6oTKe CHraajiBi Bcex rorra npHeMHHKOB nocne 
aMnjiHTy^Horo ^eTeKTHpOBaHHa h ycHJieHHH Ha BH^eonacTOTe oGteflHroiiOTCfl nepe# 
no^aHeH Ha HKO b o6ih,hh aMnjiHTy^HBiii CHraaji. IIpH KorepeHTHoii o6pa6oTKe c 
Ka>Kfloro npneMHHKa Ha annapaTypy IJCflU, BBi^aiOTCfl axo-cnrHajiBi Ha 
npOMOKyTOHHOH nacTOTe h onopHoe HanpiDKeHHe npOMOKyTOHHOH nacTOTBi, 
c(J)opMHpOBaHHoe KorepeHTHBiM reTepo^HHOM. 3th Hanp5DKeHH5i b 6noKax IJQZIIJ, 
HcnonB3yK)TCH (J)a30Boro ^eTeKTHpOBaHHH h /lanBHeHHiero nepecnepHOflHoro 
BBiHHTaHHH CHrHanoB c H,enBK) no^aBJieHHH naccHBHBix noMex. CnrHanBi rorra 
KaHanoB nocne nepecnepHOHHoro BBiHHTaHroi nepe^ nonaneH Ha HH^HicaTOpBi 
TaK)Ke o6teflHHaK)TCH b o6ih,hh KorepeHTHBiii KaHan. 

PaccMOTpHM ocHOBHBie Tpe6oBaHroi k npneMHOMy ycTpoiiCTBy h ero 

TeXHHHeCKHe XapaKTepHCTHKH. 

1. HyBCTBHTenBHOCTB floiDKHa 6bitb ^ocTaTOHHO bbicokoh, hto6bi o6ecnewrB 
o6Hapy)KeHHe H,eneH c 3a,naHHBiMH napaMeTpaMH o6Hapy>KeHroi. HyBCTBHTenBHOCTB 
xapaKTepH3yeTca TaKOH MHHHMajiBHoii moihhoctbio sxo-CHraajia Ha Bxone 
npHeMHHKa Pnpmin, npH KOTOpoii o6ecneHHBaeTca ero oGHapy^Kemie Ha (J)OHe 
co6cTBeHHBix myMOB c Tpe6yeMBiM OTHonieHHeM CHraan/nryM Ha bbixouc H3 
ypaBHeHHa pa^HOJiOKaitHH 



cne^yeT, hto Pnpmin HBnaeTCH 3HeprexHHecKHM napaMeTpOM PJ1C, onpe/iejiaK)m,HM 
ee ^anBHOCTB o6Hapy>KeHroi. 



max 



= 4 




(6.1) 



Pa3JiHHaK)T peanBHyio Pnpmin h noporoByio Pnop HyBCTBHrejiBHOCTB. IIoporoBaa 
HyBCTBHTenBHOCTB xapaKTeproyeTCfl TaKOH moihhoctbio axo-CHraana Ha Bxo^e 
npHeMHHKa, npH KOTOpoii OTHOineHHe CHraaji/inyM Ha BBixone paBHO 1. PeanBHaa 
HyBCTBHTenBHOCTB OTJiHHaeTCfl ot noporoBoii BenHHHHOH OTHOHiemifl CHraan/HiyM 
q>l. 

PnPmin = q Pnop • (6-2) 
,3pyroH xapaKTepHCTHKOH npneMa CHraanoB Ha (J)OHe co6ctbchhbix niyMOB 
HBJiaeTca K03(J)(J)HLi,HeHT HiyMa npneMHHKa Km. Oh noica3BiBaeT, bo ckojibko pa3 
yxy^niaeTCH OTHonieHHe CHraan/HiyM no moihhocth na BBixone npHeMHHKa no 
cpaBHeHHK) c ero bxohom H3-3a ero coGctbchhbix niyMOB. 

r c 

BX 

K m =^^ (6.3) 



Phi j 



BBIX 



B H^eanBHOM, HeniyMameM npneMHHKe Km^l, b peanBHOM K m >l. 

HyBCTBHTenBHOCTB H K03(j)(J)HH,HeHT HiyMa OAH03HaHHO CBH3aHBI MOK^y C060H. 

noporoBaa nyB ctbhtcjibho ctb paBHa 

Pnop=KTK m Af n p, (6.4) 
T^e k - nocTOflHHaa EojiBHMaHa, paBHa 1,38- 10~ 23 ^}K/rpa,n, 
T - a6conK)THaa TeMnepaTypa no KenBBHHy, 
Af n p - nojioca nponycKaHHH npHeMHHKa. 
B coBpeMeHHBix PJ1C H3MepaeTca K03(J)(J)HH,HeHT HiyMa KaK 6onee oGmaa 
xapaKTepHCTHKa ny b ctbhtc jibh o cth , He 3aBHcamafl ot nonocBi nponycKaHHH 
npHeMHHKa. 

B PJTC 11-37 H3MepaeTca ny b ctb HTe jibh o ctb Pnpmin npn othohichhh CHrHan/niyM 
Ha BBixo^e q = 1,5. H3MepeHHe ocymeerBJuieTCfl c noMomBio H3MepHTejn>Horo 
npn6opa TK4-21A, kotopbih o6ecneHHBaeT no^any Ha bxoa CTaH^apTHoro CHraana 

MOIHHOCTH IOmkBt. HyBCTBHTenBHOCTB XapaKTepH3yeTCH OTHOHieHHeM PnPmin K 

ypOBHio IOmkBt h ^ojdkho 6bitb He MeHBHie -85 ^B/IOmkBt. 3Ta BenHHHHa 

3KBHB aJieHTHa BeJIHHHHe -135 aB/Bt, T.e BeJIHHHHa PnPmin = 0,3- 10" 13 Bt. 

H3 BBipa>KeHHH (6.4) h (6.2) npn napaMeTpax PJTC 11-37 cne/ryeT, hto 
K03(J)(J)HH,HeHT HiyMa cocTaBJiaeT K m « 8. 

2. ^HHaMHnecKHH ,nHana30H npHeMHHKa - 3to OTHonieHHe MaKCHManBHoro He 
orpaHHHHBaeMoro b TpaKTe CHraana U ma x k MHHHManBHOMy 3HaHeHHio CHraajia, 
onpeflejiaeMOMy co6ctb6hhbimh HiyMaMH TpaKTa U m in . 

fl = 20/^W (6.5) 
^min 

Oh flOJi>KeH 6bitb He MeHee flHHaMHHecKoro ^Hana30Ha npHHHMaeMBix 
CHraanoB. 

Ha pHC. 6.1. npe^CTaBneHa aMnjiHTyflHaa xapaKTepHCTHKa (AX) npneMHoro 
TpaKTa. Ecjih OHa jniHeinia (jihhhh 1), npn npneMe noMexn 6ojibhioh 
HHTeHCHBHOCTH b TpaKTe HacTynaeT orpaHHHemie h CHraan n,ejiH Ha (^OHe ee 
MO)KeT 6bitb noTepaH. IIosTOMy Heo6xonHMO pacninpeHHe ^HHaMHHecKoro 



nnanasoHa. PacnrapHTB HHHaMHHecKHH nnana30H mojkho h npH coxpaHeHHH 
jiHHeiiHOH AX (nyHKTHp Ha pnc. 6.1) 3a cneT npHMeHemifl ycHJiHTentHtix 

3JieMeHTOB C 60HBIIIHM ^HHaMHHeCKHM HHanaSOHOM. OflHaKO npH 3TOM B03HHKa6T 

npo6neMa corjiacoBamra nnHaMnnecKHx nHana30HOB npneMHoro TpaKTa n 
nocjie^yiomero ycTpoiiCTBa (HHnnKaTOpHon annapaTypBi). 

Ecjih 3HaneHHe U BI> ixmaxi cooTBeTCTBOBano nHHaMnnecKOMy nnana30Hy 
nocjie^yiomero ycTpoiiCTBa (U BbIxm ax), to npH U BHX max2 GyneT orpaHHHemie b hcm h 
pacniHpeHHe HHHaMHHecKoro nHana30Ha TaKHM nyTeM He HMeeT CMBicna. IIo3TOMy, 

paCHIHpHH flHHaMHHeCKHH ^Hana30H no BXO^y, Heo6xOAHMO COXpaHHTB 
AHHaMHHeCKHH HHana30H no BBIXO^y Uetixmaxl. 3T0 MOJKHO BBinOJIHHTB C nOMOIHBK) 

cxeMBi IUAPy. AX TpaKTa npn 3tom HenHHeiiHa (KpHBaa 2 Ha pnc. 6.1). Cna6Bie 
CHraanBi ycHUHBaKDTca 6onBHie, hqm chjibhbic. ^HHaMHnecKHH ^Hana30H no Bxozry 
U BX max2 > U B xmaxi, npOHCxo^HT OKarae nnHaMnnecKoro nHana30Ha b npneMHOM 
TpaKTe h cornacoBaHHe ero c nnHaMnnecKHM nnanasoHOM nocjie,zryK)iii,ero 
ycTpoiiCTBa. 

^HHaMHHecKHH nHana30H npneMHoro TpaKTa PJ1C 6e3 UJAPY 20 ,nE, c UJAPY 
40 #E. 

3. Ko3(J)(J)HLi,HeHT ycHJieHHH npneMHoro y CTp ohctb a noiDKeH 6bitb TaKHM, hto6bi 

yCHJIHTB CJia6Bie CHrHaJIBI, COOTBeTCTByK)IH,He HyBCTBHTeJIBHOCTH npHeMHHKa, ,0,0 

3HaHeHHH, aocTaroHHoro /yia OTo6pa>KeHHa Ha HH^HKaTOpaX. 

AMnjinryaa sxo-cnraajiOB Ha BBixone npneMHoro TpaKTa cocTaBJiaeT U BUX np = 
3-6 B. BxoflHBie cnmajiBi xapaKreproyiOTCfl 3HaneHHeM moiuhocth Pnpmin. Mojkho 
nepecHHTaTB 3Ty moihhoctb b HanpiDKemie Ha cornacoBaHHon Harpy3Ke R BX no 
<J)opMyjie 

U 2 . 

P nPmin =jm (6.6) 

R BX 

CnnTaa BxoflHoe conpOTHBJieHne J1BB R BX = 50 Om, nonynnM 
U m in = A/ P nPmin R Bx ~ 1,25mkB 

Toraa K03(J)(J)HnHeHT ycnneHna TpaKTa Kyc = bmxIIP « 2,4- 10 6 (-125 nE). 

^ min 

4. IIpOMOKyTOHHaa nacTOTa BBiGnpaeTca H3 ycnoBHH aocTaTOHHoro noaaBJieHHfl 
noMex no 3epKanBHOMy KaHany. B PJTC ncnojiB3yeTca npOMOKyTOHHaa nacTOTa 30 
MTu,. BonBnine nacTOTBi (60, 120 MTu) 6bijih 6bi n,enecoo6pa3HBi H3 coo6pa>KeHHH 
noBBinieHHH 3ain,HTBi no 3epKanBHOMy KaHany, oaHaKO TpaKTBi OTpa6oTKH 
cymecTBeHHO ycjio>KHHJiHCB 6bi. 

5. Ilojioca nponycKaHHA ocHOBHoro TpaKTa o6pa6oTKH Ha npOMOKyTOHHon 
nacTOTe Af n p aoiDKHa 6bitb onrnManBHon, paBHon ninpHHe cneKTpa cnraana n 
o6ecneHHBaK)ni,eH MaKCHManBHoe OTHonieHHe CHman/niyM. YcjiOBHe 
KBa3nonTHMajiBHon o6pa6oTKH HeMOflynnpOBaHHoro pa^HOHMnyjiBca 
njinrenBHOCTBK) x H onpeaeiuieTCfl (JjopMynoii Cn<J)opOBa 

1,3V 

Af n p= (6.7) 



B npHeMHBix KaHanax PJ1C peanH30BaHa nonoca nponycKaHHH AW = 800 kIii. 
H3 (6.7) cnenyeT, hto npH x H = 1,7mkc AW = 800kTii. 3Ta nonoca nponycKaHHH 
onTHMajitHa njra pe)KHMa nacToro 3anycKa, ho ^jm penKoro 3anycKa OHa He 
aBJiaeTca onrHMajiBHoii. 3to npHBonHT k HeKOTOpOMy yxynmeHHio OTHOinemra 
CHraaji/niyM. ^jih o nTHMH3 auHH npneivia Heo6xo,zniMO HanHHHe TpaKTOB c ninpOKOH 
h y3KOH nojiocoii nponycKaHHH h nepeKmoHemui hx b pe)KHMax penKoro h nacToro 
3anycKa. OnHaKO 3to npHBonHT k ycno)KHeHHK) npneMHoro ycTponcTBa h b naHHoii 
PJ1C He HcnonB3yeTCH. 

IIpeo6pa30BaHHe nacTOTBi ocymecTBJuieTCfl c noMomBio MecTHoro reTepo^HHa. 
C H,enBK) yMeHBHiemifl bjihahha KaHanoB ,npyr Ha flpyra b nepBOM h btopom 
KaHanax (jiHTepBi T h )K) nacTOTa MecTHoro reTepo/niHa HH>Ke, a b TpeTBeM-rarroM 
KaHanax (jiHTepBi B, B h J\) BBinie paGonnx nacTOT nepenaTHHKa. 

Tohhoctb aBTonoflCTpOHKH HacTOTBi MecTHoro reTepo^HHa ±150kTu,, /niana30H 
aBTonoflCTpOHKH ±(4. ..6) MIX 

B cocTaB Ka)K^oro npneMHHKa bxoa^t. 

1 . 3neMeHTBi BBicoKonacTOTHoro npneMHoro TpaKTa: 

BOJiHOBOAHO-KoaKCHanBHBiH nepexo/i BKII ot aHTeHHoro nepeKJiiOHaTejra k 
YBM, 

ycHUHTenB bbicokoh nacTOTBi YB 1 !, 

KoaKCHanBHO-BOJiHOBOAHBiH nepexoa, ot YBH k cmqcwtqjuo CHraanoB KBII, 
6jiok CMecHTena CHraajiOB h np qrb apHTe JiBHoro YFR BCC- 1 , 
^enHTejiB moihhocth reTepo^HHa J\M. 

2. Bjiok npneMHHKa IIPC-5M, BBinonHeHHBiH b BHne flByx 6jiokob: 
npneMHHK aMnnHTy^Horo h KorepenrHoro TpaKTOB (6jiok IIAK) c cy66noKaMH 

uioy, ynn-A, yrrc-Ki h Am, 

6jiok ynpaBJieHHH h nHTaHHH IIPC. 

3. MecTHBra reTepo^HH, BKJHonaiomHH b ce6a cy66noK reHepaTOpa Cr-01-01 h 
cy66noK noncTpoiiKH naeroTBi reHepaTOpa CT-01-02. 

4. Bjiok kohtpojm BK. 

KpOMe Toro, b cocTaB npneMHoro yerpoiiCTBa bxohht o6ih,hh ^jih Bcex KaHanoB 
6jiok (J)opMHpOBaHHa HMnyjiBCOB LQAPy OHIII, a TaK>Ke nejieHraHHOHHaa 
npHCTaBKa (6jiok nejieHrainiH) II- 1 . 

6.2. CTpyKTypHaa cxeMa npneMHoro ycipoiiCTBa 

CrpyKrypHafl cxeMa npneMHHKa onHoro KaHana npencTaBJieHa Ha pnc.6.2. 
PaccMOTpeHHe cxeMBi 6yneM bccth no OTnejiBHBiM 6noKaM n ycipoiiCTBaM. 

6.2.1. BBicoKOHacTOTHBiii npneMHBin TpaKT 

3xo-CHraanBi, npHHHTBie aHreHHoii, H3 anreHHoro nepeKJnoHarejra AIIC 
noerynaiOT Ha bxoh ycHUHTena bbicokoh nacTOTBi, BBinonHeHHoro Ha JIBB, h nocne 
ycHJieHHH Ha bbicokoh nacTOTe - Ha 6jiok CMecHTena CHraanoB BCC- 1 . JIBB HMeeT 
KoaKcnajiBHBie bxoh h bbixoh, noaTOMy ^jih nepexona ot aHTeHHoro nepeKJnoHarejra 
k JIBB Heo6xo,nHM BOJiHOBOflHO-KoaKCHanBHBiii nepexon, a ^na nepexona ot JIBB k 



CMecHTenio CHraanoB, BBinojnieHHOMy Ha OTpe3Ke BOJiHOBOna, Heo6xo,HHM 
KoaKCHanBHO-BOJiHOBOAHBiH nepexoa,. 

YBH npeflHa3HaHeH ,zijui ycHJieHHa axo-CHraajiOB Ha Hecymeii nacTOTe, 
o6ecneHemni sa^aHHOH nyBCTBHrejiBHOCTH npneMHoro ycTponcTBa h ^jih 
npenoxpaHemra nocjie,zryioiii,Hx Heneii ot neperpy3KH moihhbimh 3 OH,nHpy ioihhmh 
HMnynBcaMH, npocanHBaiOHniMHCfl nepe3 pa3pa^HHK 3ani,HTBi npneMHHKa. Oh 
BBinonHeH Ha CBepxMajiOHiyMfliueH naKeTHpOBaHHoii J1BB YB-99 H hjih )K. 
Ochobhbimh Tpe6oBaHHHMH k YBH jibjuiiotcji: 

a) MaJIBIH K03(J)(J)HH,HeHT HiyMa CaMOrO yCHJIHTeJM Kiny B q, T.K. OH HBJiaeTCH 

nepBBiM b npneMHOM TpaKTe h hojihoctbk) onpenejraeT K03(J)4)HH,HeHT HiyMa Bcero 
npneMHoro TpaKTa Kmnp; 

6) 6OJIBIHOH K03(J)(J)HH,HeHT yCHJieHHfl MOIHHOCTH K P y B q; H3 H3BCCTHOH (J)OpMyjIBI 

K03(J)(J)HH,HeHTa HiyMa npneMHHKa 

^mcM ~ 1 , 

Kmnp = KuiyBq + y (6-8) 

pyBH 

cjie^yeT, hto hgm 6onBHie K03(|)cj)HHHeHT ycHJieHHa moihhocth K PyB q, TeM 
MeHtHie BKJiafl CMecHTena (caMoro inyMflmero 3JieMeHTa npneMHHKa, t.k. KpOMe 
co6cTBeHHBix HiyMOB b ero KOHType BBi^enaiOTCH HiyMti reTepo^HHa) b 
K03(J)(J)HH,HeHT HiyMa npneMHHKa; 

b) ocjiaGneHne npOHmcaiomero b TpaKT 30H^HpyiOHi,ero CHraana. H3 
aMnjiHTy^Hoii xapaKTepHCTHKH J1BB (pnc. 6.3) bh^ho, hto b Hen nponcxonHT 
ycHJieHHe cna6Bix 3xo-CHraajiOB, a npn moihhocth bxouhbix CHraanoB 6onee P BX max 
npOHCxo^HT ocjia6neHHe hx (3a cneT pa3MOflyjiau,HH sjieKTpomioro noTOKa b none 
3JieKTpOMarHHTHon bojihbi) h oGecnenHBaeTca 3ani,HTa KpHCTajuiHHecKoro flHOna 
CMecHTejui ot BBixo^a ero H3 CTpoa. 

J1BB npeflCTaBJiaeT co6oh CBH ycHJiHTenBHBiH npn6op, pa6oTa KOTOporo 

OCHOBaHa Ha B3aHMO,ZieHCTBHH 3JieKTpOHHOrO nOTOKa C 3JieKTpOMarHHTHOH BOJIHOH, 

pacnpocTpamHomeiicfl b^ojib 3aMefljnnoin,eH chctcmbi. 

YnpomeHHaa KOHCTpyKHHA J1BB noKa3aHa Ha pnc. 6.4. Ochobhbimh sjieMenraMH 
J1BB aBJiaeTca sneKTpOHHaa nyniKa (KaTOn, ynpaBJUHonniii 3JieKTpofl, aHO#), 
cnnpanBHaa 3aMe,ziJi5iioiii,a5i CHCTeMa, KOJineKTOp h cojieHOH^ 3 jieKTp OMarHHTa . 

^BHJKeHHe 3JieKTpOHOB OCyiH,eCTBJI5ieTC5I B npOflOJIBHBIX nOJIHX: yCKOpHK)Hl,eM 

3JieKTpHHecKOM E, co3^aBaeMBiM aHO^HBiM Hanpa)KeHHeM h (J)OKycHpyiOHi,eM 
MaraHTHOM H, co3flaBaeMOM coneHOH^OM. 3aMenJunomafl CHCTeMa o6ecneHHBaeT 
npHMepHoe paBeHCTBO 4>a30Boii ckopocth bojihbi h ckopocth sneKTpOHHoro 
noTOKa V e . 

IlpH ffBUTKenwa sneKTpOHHoro noTOKa b^ojib 3aMenJunoin,eH chctcmbi 
npOHCxo^HT MOflyjiHH,HH noTOKa no huothocth (o6pa30BaHne crycTKOB h 
pa3pe>KeHHn). 3jieKTpOHBi b crycTKax, o6pa3yiomHxc5i b TOpM03amen (J)a3e bojihbi, 
OT^aiOT BOJiHe nacTB KHHeTHnecKoii SHeprnn, hto npHBO^HT k ycnjieHHio bojihbi. 
IlpH OT^ane SHeprnn 3JieKTpOHBi 3aMenjniiOTC5i h ^anee nona^aiOT Ha KOJuieKTOp. B 
CTapBix J1BB YB-1E, HcnojiB3yeMBix b paHHHx MOflHcjDHKainrax PJ1C, MaraHTHoe 
nojie co3AaBanocB 3JieKTpoMaraHTOM. 

B COBpeMeHHBIX MaJIOHiyMHHl,HX J1BB 3HaHHTe JIBHO e CHHJKeHHe K03(J)(J)HH,HeHTa 

HiyMa ^ocTHrHyTO 3a cneT: 



BBICOKOH nJIOTHOCTH npOCTpaHCTBCHHOrO 3apH^a B nJIOCKOM (jieHTOHHOM) 

3JieKTpOHHOM jryne, 

CHH>KeHHa HeoflHOpOflHOCTH 3neKTpOHHoro noTOKa 6naroAapa npHMeHeHHK) 
KaTO,na cnen,HajiBHOH (J)opMBi h MHorosjieKTponHoii nyniKH (hcckojibkhx aHonoB); 

o6ecneneHHa xopoineH (J)OKycHpOBKH jryna iiocto^hhbimh MarHHTaMH \ 

noHJDKeHira paGoneii TeMnepaTypBi YBH 3a cneT HCKJuoneHHa B03MO>KHoro 
HarpeBa b 3JieKTpOMarHHre c^OKycHpyiomeH chctcmbi. 

OoKycHpyiomaa CHCTeMa Ha iiocto^hhbix MarHHTax aBJiaeTca sjieMenroM 

e^HHOH KOHCTpyKUHH JiaMnBI (B 3T0M CMBICJI TepMHHa «naKeTHpOB aHHaH» , 

npHBe^eHHoro BBiine). OHa (J)opMHpyeT HepaBHOMepHoe Marmrraoe none bhojib 
TpaKTa pacnpocTpaHeHHa sneicrpOHHoro Jiyna. Y Karona Hanp^DKeHHOCTB ero 
MaKCHManBHa, hto npenoTBpamaeT pac(J)OKycHpOBKy jryna. ^anee HanpjDKeHHOCTB 
MaraHTHoro nona yMeHBinaeTca h y 3aMefljraoin,eH chctcmbi oho nanaeT BHBoe, hto 
yjiynniaeT ycnoBHH npoxo^Knemra jryna bhojib cnnpaiiH. 3thm o6ecneHHBaeTca 
BBinrpBini b Bece (JjoicycHpyiomeH chctcmbi. 

Kopnyc J1BB MeTajiJiOKepaMHnecKHH, HMeeT npflMoyrojiBHyio (J)opMy. Ko>Kyx ee 

aBJIHeTCH 3JieKTpOMarHHTHBIM 3KpaH0M, 0CJia6naK)Hl,HM BJIHaHHe BHeiHHHX 

MaraHTHBix noneii Ha (J)OKycHpyK)HiyK) CHCTeMy J1BB. 

IlHTaHHe J1BB ocymecTBjraeTCfl aHonHBiM HanpjDKeHHeM + (390...410)B. 
PacnpenejieHHe Hanp^DKeHHH Ha aHOHBi ocymecTBjraeTCfl nejiHTeneM BHyrpH HEB. 
HaKan jiaMnBi 3anHTBiBaeTca hoctoahhbim Hanp^DKeHHeM ±2,2B. 

BonHOBOAHO-KoaKCHanBHBiH nepexozi BKII o6ecneHHBaeT nepexofl ot 
BOJiHOBO^a ceneHHeM 72x34 mm k KoaKCHanBHOH jihhhh, a KoaKCHanBHO- 
bojihobouhbih nepexo/i - ot KoaKCHanBHOH jihhhh k BOJiHOBO^y ceneHHeM 72x10 

MM. OHH npe,HCTaBJIflK)T C060H KOpOTK03aMKHyTBie OTpe3KH BOJIHOBO^a CO 
HITBIpaMH-30H^aMH BHyTpH BOJIHOBOHOB, 3aKaHHHBaK)IH,HMHC5I KOaKCHaJIBHBIM 
BBIBOnOM. 

Bjiok CMecHTejia CHraajiOB BKJuonaeT b ce6a npeceneKTOp, CMecnrejiB h 
npe/jBapHTejiBHBiH YWl. npeceneKTOp ycTaHOBJieH Ha Bxone 6noKa h o6ecneHHBaeT 
Heo6xoAHMyK) H36HpaTejiBHOCTB no 36pKanBHOMy KaHany. CMecnrenB CHraanoB 
npeAHa3HaneH /ijih npeo6pa30BaHHH 3xo-CHrHanoB c bbicokoh Ha npOMOKyTOHHyio 
nacTOTy. CnrHajiBi npOMOKyTOHHOH nacTOTBi nocTynaiOT ^anee Ha cy66noK 
npe/jBapHTejiBHoro YTUl, BxonamHH b cocTaB 6noKa BCC-1. B cy66noKe nyilH 
ocymecTBJiHeTCH npenBapHrejiBHoe ycHJieHHe 3xo-CHraajiOB Ha npOMe>KyTOHHOH 
nacTOTe c uenBio nepenann hx no KoaKcnajiBHOMy Ka6enK) Ha 6jiok npHeMHHKa. 

JTEB aBJiaeTca nrapOKonojiocHOH hjhi oGecneneHHfl pa6oTBi no hcckojibkhm 
nacTOTHBiM KaHanaM (YB-99X o6ecnenHBaeT pa6oTy b KaHanax J\ h )K, YB-99H - b 
KaHanax B, B h T). Ha pnc 6.5 noKa3aHBi aMnjiHTynHO-nacTOTHBie xapaKTepHCTHKH 
JTBB Ha npHMepe YB-99}K K yB qx, npeceneicropOB K np ec KaHanoB J\ h )K, KOHTypa 
CMecHTena K c „ec h cneKTpOB CHraanoB b TpaKre. 

JTBB ycHJiHBaeT niyMBi h noMexn b ninpOKOM cneKTpe nacTOT, b tom HHCJie h Ha 
3epKanBHBix nacTOTax f 3 ep K . B pe3yjiBTaTe npeo6pa30BaHHa b KOHType CMecHTena 
BBi^ejiaKDTca HanpH)KeHHa nacTOT f np — I f r ± f c I . OnHaKO b KOHType CMecHTena 

BBI^eJiaKDTCH KaK CHrHaJIBI OCHOBHOH HaCTOTBI f c , OTJIHHaiOmeHCfl OT HaCTOTBI 

reTepo^HHa f r Ha BejiHHHHy f np , TaK h noMexn no 3epKanBHOMy KaHany, nacTOTa 



KOTOptix TaioKe OTJiHHaeTca ot f r Ha BenHHHHy f np . IIoMexH no 3epKajiBHOMy KaHany 
Heo6xoAHMO hckjikdhhtb nepe# CMecHTeneM, hto6bi ohh He BBi^ejuiJiHCB b ero 
KOHType. 3Ty <})yHKLi,HK) BBinonHaeT npeceneKTOp, ycTaHOBJieHHBra nepe^ 
CMecHTeneM. KaK cjie/ryeT H3 pnc. 6.5, 3epKanBHaa nacTOTa otjihh aeTOi ot ochobhoh 
Ha BenHHHHy 2f np h AHX npeceneKTOpa ^oiDKHa 6bitb TaKoii, hto6bi o6ecnewrB 
Tpe6yeMoe ocjiaGjiemie noMex no 3epKanBHOMy KaHany. 

BHeniHHH BHfl 6noKa BCC-1 noKa3aH Ha pnc. 6.6, a pa3pe3 BOJiHOBO^a 
CMecHTena - Ha pnc. 6.7. 

BBH^y Toro, hto b PJ1C HcnonB3yeTCH o^HOKpaTHoe npeo6pa30BaHHe nacTOTBi c 
oneHB bbicokoh Hecymeii Ha ^ocTaTOHHO HH3Kyio npOMOKyTOHHyio nacTOTy, ^Jia 
(J)HJiBTpaH,HH noMex no 3epKanBHOMy KaHany Heo6xo,HHM oneHB y3KonojiocHBra, 
cneAOBaTenBHO, bbicoko^oGpothbih (Jjhjibtp npeceneKTOpa. PeajirooBaTB (JmjiBTp c 
Tpe6yeMoii y3KOH nonocoH Ha CBepxBBicoKHx nacTOTax bo3mo>kho tojibko Ha 
bojihobohhom pe30HaT0pe. IIo3TOMy CMecHTenB c npeceneKTOpOM BBinojraeH Ha 
OTpe3Ke npHMoyronBHoro BOJiHOBO^a 1 ceneHHeM 72x10 mm, BHyrpH KOTOporo 

yCTaHOBJieH KpHCTaJIJIHHeCKHH CMeCHTeJIBHBIH flHOfl. 

Bojihoboh c o^Horo KOHn,a 3aKpBiT nepeMem,aioni,HMHCH c noMomBK) BHHTa 2 
nopniHeM, nono)KeHHe KOTOporo ycTaHaBJiHBaeTca npn HacTpomce. nepeMememieM 
nopniHH ^ocTHraeTca KOMneHcaHHfl peaKTHBHoro conpOTHBJieHHa CMecnrenBHoro 
AHO^a. Ha flpyroM KOHne BOJiHOBOna HMeroTCfl rbg ^Ha(J)parMBi, OTCTOflmne flpyr ot 
flpyra Ha paceroflHHH V2 (r^e X - ^jiHHa bojihbi CBH CHraana) h o6pa3yK)in,He 
pe30HaHCHyK) KaMepy npeceneKTOpa. KaMepa 3aKaHHHBaeTca npaMoyronBHBiM 
<J)jiaHH,eM 3 coeAHHeHHH c KoaKCHajiBHO-BOJiHOBOziHBiM nepexoflOM ot J1BB. 

Ha HiHpOKOH CTeHKe BOJiHOBO^a CMecHTena pacnono)KeHa HanpaBJMromaji 
BTyjiKa KpHCTanjiOAep)KaTejiH c 3a>KHMHOH raiiKOH 4. KpHCTajiJiHHecKHH flHOfl 

BBHHHHBaeTCH B KpHCTaJIJIOflep)KaTeJIB H yCTaHaBJIHBaeTCa B BOJIHOBO^e TaK, HTO 
BTOpOH erO 3JieKTpOA COeAHHHeTCH C Ll,eHTpaJIBHBIM KOHTaKTOM, nOflKJIKDHeHHBIM K 

Bxo^y npeflBapHTejiBHoro Yim (8 Ha pnc. 6.7). Komyp CMecHTena yCTaHOBJieH Ha 
Bxo^e nynH. J\im (J) h jiBTp an,HH BBicoKonacTOTHBix coeraBJunomHx Ha BBixo^e 
CMecHTena ycraHOBneH HeTBepTBBOJiHOBBra CTaKaH 9. 

Ha toh TKe CTeHKe BOJiHOBOna noMenjeHO ycTpoiiCTBO flna BBO^a reTepOflHHHoro 
Hanpa>KeHHH 5 ot MecTHoro reTepo^HHa nepe3 ^enHTenB mohjhocth J\M. 

Pe30HaHCHaa KaMepa npeceneKTOpa npe^CTaBjraeT co6oh OTpe30K BOJiHOBO^a c 
,HByM5i OKHaMH cbh3h Ha KOHnax. B BOJiHOBO^e KaMepBi npeceneKTOpa yCTaHOBJieH 
noACTpoeHHBra bhht (njryHJKep) 6, TaK hto 3a30p MOK^y ero kohhom h 

npOTHBOnOJIO>KHOH CTeHKOH BOJIHOBO^a 06pa3yeT eMKOCTB C KOHTypa pe30HaHCHOH 

KaMepBi. C noMom,BK) nnyH)Kepa nporoBOHHTOi HacTpoiiKa pe30HaHCHoro KOHTypa 
npeceneKTOpa. 

HanpH)KeHHe MecTHoro reTepo^HHa bbo,hhtc3 b bojihoboa c noMomBK) 30H^a 5 
(pnc. 6.7). DryGHHOH norpy>KeHHH 30H^a onpenejraeTOi tok CMecHTena. J\im 
cornacoBaHHa BBixo^a MecTHoro reTepo^HHa co CMecHTeneM npHH^TBi cne,zryioin,He 
MepBi. Ha Bxo^e yCTaHOBJieH kojibiicboh pe3HCTOp R (pnc. 6.7), npe£CTaBJiflK)mHH 
cornacoBaHHoe conpOTHBJieHHe Harpy3KH MecTHoro reTepo^HHa. ^na KOMneHcan,HH 
eMKOCTHoro conpOTHBJieHHH 30H^a fljiHHa ynacTKa jihhhh ot Bxofla ro 30H^a 
BBiGnpaeTCH paBHOH Xw/2. B pe3ynBTaTe sthx Mep b jihhhh ot reTepo^HHa 



C03flaeTCfl Gerymaa BOJiHa, hqm CHHJKaeTca BJiHAHHe CMecnrejifl Ha CTaGnjiBHOCTB 
nacTOTti reTepo^HHa. 

CMeCHTeJIB OHHOTaKTHBIH, BBinOJIHeHHBIH Ha CMeCHTeJIBHOM nHone. 

3KBHBaneHTHaa cxeMa CMecnrejifl noica3aHa Ha pnc. 6.8. HenoeraTKH onHOTaKraoii 
cxeMBi: 

CHUBHoe BJinaHHe Heneii CHraana h MecTHoro reTeponHHa, bkjibdhchhbix 
nocneAOBaTejiBHO, npyr Ha flpyra, 

tok MecTHoro reTepo^HHa npOTeKaeT nepe3 KOHTyp CMecnrejifl, y b e jihhhb a# 
niyMBi CMecHTenfl. 

J\jik yMeHBHieHHH B3aHMHoro bjihahha Heneii CHraana h reTeponHHa paccToamie 
npeceneKTOpa no 30H,na ycTaHaBUHBaeTca paBHoii XI A, b pe3ynBTaTe Manoe 
conpOTHBJieHHe 30Hna TpaHC(J)opMHpyeTCH k pe30HaTOpy npeceneKTOpa b Gojibhioc 

IUyMOBBie CBOHCTBa CMecHTena bo mhotom onpenejiaiOTCfl HiyMaMH MecTHoro 
reTeponHHa h onpeneiunoTCfl BBipa>KeHHeM 

y 

K lucm =— — , (6.9) 

K CM 

rne y - OTHOCHTenBHaa niyMOBaa TeMneparypa CMecHTena, 

K CM - K03(J)(J)HLi,HeHT nepenanH CMecHTena. J\jik oGecneneHHa MHHHManBHoro 
3HaneHHH K mCM Heo6xo,nHMa ycTaHOBKa onrHManBHoro TOKa CMecHTena c noMomBK) 
30Hna 5. Ha rpa(J)HKe pnc. 6.9, noerpoeHHOM no BBipa>KeHHK) (6.9), npeneraBJieHa 

3aBHCHMOCTB K mC M OT BCJIHHHHBI nOCTOflHHOH COCTaBJIflK)III,eH TOKa CMeCHTCJIfl Io, 

KOTOpaa H3MepaeTca no CTpenoHHOMy npn6opy 6noKa npHeMHHKa IIPC. H3 
rpa<J)HKa cnenyeT, hto MHHHManBHoe 3HaHeHHe K mc „ 6yneT npn Io onT . Oho hojdkho 
ycTaHaBJiHBarBCfl b npenejiax 55-70mkA. 

Cy66noK nyilH BBinonHeH b MeTannHHecKOM KO>Kyxe 7, KpenameMCfl BHHTaMH 
k BOJiHOBOflHOMy CMecnrejiK). PacnanoKeHHe nyilH b HenocpencTBeHHoii 
6jih30Cth ot CMecHTena CHH)KaeT noTepn b TpaKTe ot CMecHTena k nyil 1 !, hto 

npHBO^HT K nOBBIHieHHK) HyBCTBHTCJIBHOCTH npHeMHHKa. 

npe^BapHTeJIBHBIH Yim TpeXKaCKaHHBIH TpaH3HCTOpHBIH H KOHCTpyKTHBHO 

coctoht H3 Tpex <J)yHKn,HOHajiBHBix y3H0B, CMOHTHpOBaHHBix Ha OTnenBHBix nnaTax 
h pa3AeneHHBix neperoponKaMH. Ha bxoa nepBoro KacKana nocTynaeT HanpjDKemie 
co CMecHTena CHraanoB. nonoca nponycKamifl nynH cocTaBJiaeT nopanKa 15 MTu,, 
hto Heo6xoAHMO rjik peajiH3aHHH cxeMBi UJOy. TaKaa nonoca nocTHraeTca 
nocTpoeHneM ynH Ha KacKanax c B3aHMHO paccTpoeHHBiMH KOHTypaMH. Bxohhoh 

H BBIXOHHOH KOHTypBI HaCTpOCHBI Ha HaCTOTy, fnp KOHTypBI MOKfly KacKa^aMH - 

cooTBeTCTBeHHO Ha f np +5 MTu, h Ha f np -5 MTu,, (J)opMHpya AHX nynH cj)opMBi, 
noKa3aHHOH Ha pnc. 6.10. 

B nepBOM KacKane HMeeTca uenB, no3BOJi5noma5i KOHTponnpOBaTB tok 
CMecHTejis CHraanoB. 

^enHTenB moihhocth npenHa3HaHeH pa3fleneHHH moihhocth KOJie6aHHH 
MecTHoro reTepo^HHa nopOBHy MOKny CMecnreneM CHraanoB h CMecnrejieM AnH. 
Oh aBJiaeTca HiHpOKononocHBiM kojibhcbbim nejinrejieM h BBinonHeH Ha 

CHMMCTpHHHOH nOJIOCKOBOH JIHHHH, pa3MeHl,eHHOH B H,HJIHHflpHHeCKOM KOpnyCC 

CxeMa nejiHTenfl npencTaBJieHa Ha pnc. 6.11. HenrpanBHafl )KHJia nejiHrejifl 
BBinonHeHa b BHne nnocKoro npOBonHHKa kojibhcboh (J)opMBi c TpeMa 



OTBeTBHTeJMMH Ha BBICOKOHaCTOTHBie pa3BCMBI. ^Ba BBIXOfla OTBeTBHTeJIfl 

3aMKHyrBi Ha corjiacyioiHHH pe3HCTOp Rl= 150 Om. 

6.2.2. TpaKT o6pa6oTKH CHraanoB Ha npOMOKyTOHHoii naeroTe 

CnrHanBi npOMOKyTOHHoii nacTOTBi c BBixo/ia npe#BapHTejiBHoro YIIH 
noerynaiOT Ha bxoh cy66noKa IUOY, KOTOpBiH BKJnonaeT b ce6a HiHpOKonojiocHBiH 
yn^, orpaHHHHTenB, y3KonojiocHBiH YIIH h ^eTeKrop. CxeMa IUOY o6ecneHHBaeT 
3(J)(J)eKTHBHoe noflaBJieHHe HMnyjiBCHBix noMex, ^jihtcjibhoctb KOTOpoii 
3HaHHTenBHO MeHBHie fljiHTenBHOCTH none3Horo CHraana. OHa coflepmrr TpH 
3neMeHTa, noKa3aHHBie Ha pnc. 6.12: HiHpOKonojiocHBiH ycHJiHTejiB, orpaHHHHTenB 

H y3KOnOJIOCHBIH yCHJIHTeJIB. 

IIpHHH,Hn pa60TBI CXeMBI IUOY nOflCHHM C nOMOIHBK) cneKTpanBHBix rpa(J)HKOB 

(pnc. 6.13). CneKTp KOpOTKOHMnyjiBCHoii noMexn Gwn MHoro ninpe cneKTpa 
none3Horo CHraajia G c . Hepe3 y3KononocHBiH (JmjiBTp Af y3K GonBHiaa naerB 
cneKTp anBHBix cocTaBJMiOHnix He npoxo^HT h npOHCxo^HT ocjia6neHHe noMexn. 
OflHaKO npH 6ojibhioh HHTeHCHBHOCTH noMexn aMnnHTy^a coeraBJMiOHnTx cneKTpa 
b npenenax nonocBi y3KononocHoro <})HJiBTpa mokct 6bitb ^ocTaTOHHO BenHKa h 
noMexa BBi^ejiHTca Ha BBixone cxeMBi. 

OrpaHHneHHe CHrHanoB Ha ypOBHe uiyMOB BBOBmaeT yMeHBHieHHe 
cneKTp anBHOH hjiothocth KOpOTKOHMnyjiBCHoii noMexn Gnnorp flo ypOBHa 
cneKTp anBHOH hjiothocth niyMOB G m h npH orpaHHHeHHH noMexa Ha BBixone cxeMBi 
He npeBBiCHT ypOBroi niyMa. 

Heo6xo,HHMO HMeTB b BH^y, hto nocKOJiBKy niHpHHa nonocBi nponycKaHHa 
HiHpOKonojiocHoro ycHJiHTejra 3HaHHTenBHO npeBBiniaeT niHpHHy cneKTpa cnraana, 
ypOBeHB niyMOB Ha ero BBixone 6ojibihoh h nojie3HBiH CHraaji naeraHHO hjih 
nonHOCTBK) CKpBiT b HiyMax. GneflOBaTejiBHO, npH orpaHHHeHHH cneKTp anBHBie 
cocTaBJunonnie nojie3Horo CHraana ocjia6jMK)TCfl He3HaHHrejiBHO, h Ha BBixo^e 
y3KononocHoro <})HJiBTpa oh 6y^eT BBi^ejiHTBca. 

Pa6oTy cxeMBi IJIOy mojkho noacHHTB h c BpeMeHHOH tohkh 3pem«i no 
rpa<J)HKaM 6.14. 

HMnyjiBCHaa noMexa npH orpaHHHeHHH jinniaeTca aMnjinrynHoro 
npeHMymecTBa nepe,n none3HBiM CHraajiOM, kotopbih b 3HaHHTejiBHoii Mepe CKpBiT b 
HiyMax (pnc. 6.14a). CHraaiiBi nocne orpaHHHeHHH B03^eiiCTByK)T Ha y3KononocHBiH 
(J)HJiBTp, B036y>KflaH ero. Ilojie3HBiH CHraan Gojibhich ^jihtc jibho cth ^ojiBHie 
B036y>KflaeT (JmjiBTp, b pe3yjiBTaTe nero HanpjDKemie ero Ha BBixone npeBBiCHT 
ypOBeHB niyMOB (yMeHBHieHHBiii no cpaBHeHHio c bxouhbim ypoBHeM niyMOB). 
HMnyjiBCHaa noMexa B03^eiiCTByeT Ha y3KonojiocHBiH <})hjibtp Manoe BpeMH, He 
ycneeT Hapacra ^o 6ojiBHieii bcjihhhhbi h He npeBBiCHT ypOBroi niyMOB (pnc. 6.146). 

KoHenHO, orpaHHneHHe npHBO^HT h k ocjiaGneHHio nojie3Horo cnraajia, onHaKO 
oho He3HaHHTenBHO, He npeBBiniaeT 1-2 ^B. 

CnrHajiBi ycnnHBaiOTca HiecTHKacKa^HBiM HinpOKonojiocHBiM yiT 1 !, 
BBinojiHeHHBiM Ha TpaH3HCTOpax. Ilojioca nponycKaHHa HiHpOKonojiocHoro YIIH 
cocTaBJiaeT 10 MTu,. J\im oGecneneHHH TaKOH nonocBi ycHJinrejiB co6paH Ha napax 
B3aHMHO paccTpoeHHBix KacKa/jOB. Bee KacKa^Bi BBinojiHeHBi no o^HHaKOBOH cxeMe 



c oflHHOHHBiM KOHTypOM. KomypBi nepBoro, TpeTBero h rorroro KacKa^OB 
HacTpoeHBi Ha nacTOTy f np -5 Mm, , KomypBi BTOporo, neTBepToro h inecToro 
KacicaflOB - Ha nacTOTy f np +5 Mrn. Ha nepBBiii KacKa^ HiHpOKononocHoro 
ycHUHTejia, KpOMe sxo-CHraajiOB nonaiOTCfl KOHTponBHBie CHraanBi ot 6noKa 

KOHTpOJia BK. 

IIpH BBIKJIBOHeHHOM pOKHMe IUOY HanpiDKeHHe npOMOKyTOHHOH HaCTOTBI c 

TpeTBero KacKa^a HiHpOKononocHoro YWl noflaeTca Ha bxoh, cy66noKa YIIH-A h 
ocTanBHaa nacTB cxeMBi cy66noKa HJOy He HcnonB3yeTCH. IlpH bkhbohchhom 
pe>KHMe IllOy CHraanBi c niecToro KacKa^a nrapOKonojiocHoro YWi noflaBOTca Ha 
orpaHHHHTenB, r^e ohh orpaHHHHBaiOTCH Ha ypOBHe co6ctb6hhbix niyMOB. 
OrpaHHHHTenB BBinonHeH no cxeMe TpaH3HCTOpHoro ycHUHTena c ouhhohhbim 

HaCTpOeHHBIM Ha npOMOKyTOHHyK) HaCTOTy KOHTypOM C nOHH>KeHHBIM 

Hanpa>KeHHeM nHTaHHH TpaH3HCTOpa. 

^anee orpaHHneHHBie CHraanBi y ch jihb aK)TCH neTBipexKacKa^HBiM 
y3KononocHBiM TpaH3HCTOpHBiM ynH. Ilojioca nponycKaHHa ycHUHTena cocTaBJiaeT 
600Kru„ hto HecKOJiBKO MeHBHie nonocBi nponycKaHHa ycHUHTena npOMe>KyTOHHOH 
nacTOTBi cy66noKa YITH-A. BBi6op TaKOH nonocBi o6ecneHHBaeT Ha^e>KHoe 
BBi^eneHHe none3HBix CHraanoB Ha cj)OHe co6ctb6hhbix niyMOB h noziaBJieHHe 
KOpOTKOHMnyjiBCHBix noMex. Bee KacKa^Bi y3KononocHoro yilH BBinonHeHBi no 

CXeMe C OUHHOHHBIMH, HaCTpOeHHBIMH Ha npOMOKyTOHHyK) nacTOTy KacKa^aMH. 

IlocjieflHHH KacKa^ aBJiaeTca bbixouhbim h BBinonHeH Ha flByx TpaH3HCTOpax, 
BKHBOHeHHBix napanjiejiBHO. C BBixona y3KonojiocHoro yilH CHraajiBi nocTynawDT Ha 
aMnnHTy^HBiH ^eTeKTOp, BBinonHeHHBiH Ha nonynpOBOAHHKOBOM #HO,a,e. C BBixona 
^eTeKTOpa BH^eocHrHanBi OTpHuaTenBHOH nonapHOCTH nocTynaiOT b cy66noK yiT-I- 
A Ha KOMMyTaTOp h npn BKHBoneHHOM pe)KHMe IllOy ^anee Ha BH^eoycHJiHTenB. 

PerynHpOBKaMH «Per IlIOy» h «Per y» ocyin,ecTBJi5ieTC5i pyHHoe 
perynHpOBamie kos (J) (J)HH,HeHTOB ycnjieHHa HiHpOKononocHoro h y3KonojiocHoro 

yil 1 ! COOTBeTCTBeHHO. 

B cocTaB cy66noKa IllOy bxohht cxeMa BpeMeHHOH APy. OHa npenHa3HaHeHa 
fljia yMeHBHieHHA ycHJieHHa mohjhbix CHraanoB, npHHHMaeMBix b Hanane ^HCTaHHHH 
c nocjieAyioni,HM roiaBHBiM BOCCTaHOBJieHHeM ycnjieHHa no /jHCTaHn,HH . 

3thm o6ecneHHBaeTca pacninpeHHe ^HHaMHHecKoro ,nHana30Ha TpaKTa 
(HCKJiBoneHHe neperpy3KH npHeMHHKa) h CHH>KeHHe bo3mo)khocth npneMa 
CHraajiOB no 6okobbim nenecTKaM ^narpaMMBi HanpaBJieHHOCTH anreHHBi. 

CxeMa BAPy co6paHa Ha AByx TpaH3HCTOpax h o6ecneHHBaeT <J)opMHpOBaHHe 
HanpiDKeHHH perynHpOBaHHH K03(J)(J)HH,HeHTa ycHJieHHH TpaKTa b Ka^K^OM nepHO^e 
cneAOBaHHH (c HMnyjiBCOM 3anycKa), yMeHBinaioiiierocji no ^anBHOCTH ^o Hyna 
(pHC.6.15). ^jiHTenBHOCTB HMnynBca BAPy mojkct peryjinpOBaTBca b npenenax ot 
250 750mkc (no /janBHOCTH ot 37,5 ,no 112,5 km) b cootb6tctbhh c xapaKTepOM 
no3HHHH PJ1C. Hanpa>KeHHe perynHpOBaHHH BAPy no/iaeTCH Ha nepBBin KacKa^ 
HiHpOKononocHoro yiTH. CxeMa BAPy HMeeT cjieflyiomHe perynnpOBKH (pnc. 
6.15): 

«,ZIJ1HT BAPy», o6ecneHHBaiomafl H3MeHeHHe ^jiHTejiBHOCTH HMnynBca BAPY; 
«yPOB BAPy», ycTaHaBUHBaBomaa HananBHoe 3HaHeHHe K03(J)(J)HnHeHTa 
ycHJieHHa TpaKTa; 



«HyJTL> BAPy», ycTaHaBUHBaiomaH KOHenHoe 3HaneHHe K03(|)<})HHHeHTa 
ycHJieHHa TpaKTa. 

BKJiiOHeHHe BAPy ocymecTBJiaeTca ^HCTaHHHOHHO c nyjiBTa ^HCTaHHHOHHoro 
ynpaBJieHHH II r Ziy-4M. 

Ha cy66noK yilH-A no^aiOTCfl sxo-CHraajiBi c TpeTBero KacKa^a 
niHpOKononocHoro YWi cy66noKa LQOy. Cy66noK yilH-A BKJiiOHaeT b ce6a Yim, 
aMiuiHTynHBiii ^eTeKTOp, BH^eoycHJiHTenB, a TaK>Ke cxeMBi IUAPy-PPy, MAPy h 

flH(J)(J)epeHLl,HpOBaHHH. 

3xo-CHraajiBi ycnjiHBaiOTCfl b ceMHKacKa^HOM yilH. Bee Kacica/ibi YUM 
BBinonHeHBi no cxeMe c oahhohhbimh HacTpoeHHBiMH Ha npOMOKyTOHHyio nacTOTy 
KOHTypaMH. IIocjieflHHH KacKa^ aBJiaeTca bbixouhbim h bbhiojihch Ha flByx 
napanjiejiBHO bkjhohshhbix TpaH3HCTOpax. Pe3ynBTHpyK)Hi,aa nonoca nponycKaHHH 
yilH cocTaBnaeT 800 KTn,. 

C niecToro KacKa^a CHraajiti Ha npOMOKyTOHHoii nacTOTe no^aiOTCJi Ha bbixo^ 
6noKa, Ha niKa(|) HC^H, 39K02 ^jih 3ain,HTBi ot naccHBHBix noMex h b cy66noK 
yilH-Kl fljra (J)a3HpOBaHHa KorepeHTHoro reTepo/niHa naccHBHOH noMexon. 

Ha neTBepTtiH, nflTBiii h niecTOH KacKa^Bi noflaeTca ynpaBJiaiomee HanpjDKeHHe 
perynHpOBaHHH ycHJieHHH b kohhc ^HCTaHHHH (HMnynBCBi nonaBJiemra) c 
nejieHraii,HOHHOH npHCTaBKH n- 1 . 

AMnnHTy^HBiH ^eTeKTOp BBinonHeH Ha nojrynpOBOflHHKOBOM flHOne. 
BH^eocnrHajiBi OTpHuaTenBHOH nonapHOCTH c aMrniHTynHoro ^eTeKTOpa nepe3 
KOMMyTaTOp nocTynaK)T Ha BH^eoycHJiHTenB. KoMMyTarop npeAHa3HaneH ^jih 
no^aHH Ha bxoa BH^eoycHJiHTena BH^eocHraanoB c ^eTeKTOpa cy66noKa LQOy npn 
BKJiK)HeHHH pe)KHMa LQOy c n,3y hjih c .neTeKropa cy66jiOKa ynH-A npn 
BBiKJiK)HeHHOH LQOy. npn 3tom 06a TpaKTa H^eHTHHHBi no KOJIHH e CTBy KaCKa^OB 
ycHnemifl h no hx nocTpoeHHK), hto o6ecneHHBaeT onHHaKOBBiii ypOBeHB CHraanoB 

B 06OHX pOKHMaX H O^HHaKOBBie HX BpeMCHHBie 3a^ep)KKH. 

nepefl BH^eoycHJiHTeneM ycTaHOBJieHa cxeMa ,hh (J) (J) epeHHHp ob aHHa CHraanoB, 
npeAHa3HaHeHHaa ocnaGneHHa bjih^hh^ HMnyjiBCHBix CHraanoB 6ojibihoh 

fljiHTenBHOCTH Ha Ha6nK)AaeMOCTB none3HBix CHraanoB. 3to ^ocTHraeTCH 
Apo6neHHeM HMnyjiBCOB 6ojibihoh ^jiHTenBHOCTH, HeM o6ecneHHBaeTca CHHJKemie 
ypOBHA (nopora) o6Hapy>KeHHa Hejieii Ha (J)OHe TaKHx HMnyjiBCOB. B cba3h c sthm b 
TexHHnecKOH flOKyMeHTan,HH PJ1C cxeMa ^H(J)(J)epeHn,HpOBaHHH Ha3BaHa cxeMOH 
aBTOMaTHnecKOH perynHpOBKH nopora (APn). 

Bn^eoycHJiHTejiB ^ByxKacKa^HBiH . BTOpoii KacKa^ HBJiaeTCH SMmrepHBiM 
noBTOpHTeneM, c KOTOporo CHraanBi 3 A no^aiOTCH no KoaKcnajiBHOMy KaGenro b 
niKa<j) HC^H, 39K02 ^jih nonaBJiemra HecHHxpOHHBix noMex h o6te,HHHeHH5i 
CHraanoB KaHanoB b o6ih,hh aMnjiHTynHBiii KaHan 3A. 3MHTTepHBiH noBTOpHTenB 
o6ecneHHBaeT cornacoBamie BBixona BH^eoycHJiHTena c ManBiM bojihobbim 
conpOTHBJieHHeM KoaKCHanBHoro Ka6ena. 

B cy66noK ynH-A bxo^t aBTOMaTHnecKHe perynnpOBKH ycHJieHHH - niyMOBaa 
(LQAPy) h MraoBeHHaa (MAPy). 06e npcucTaBJiaiOT co6oii chctcmbi 
aBTOMaTHnecKoro perynHpOBaHHH c oGparaoH cbjobk). LQAPy o6ecneHHBaeT 

CTa6HJIH3ail,HK) ypOBHH C06CTBeHHBIX niyMOB npHeMHHKa H CHH>KeHHe 

K03(J)(J)HH,HeHTa ycHJieHHH TpaKTa npn B03AeHCTBHH HenpepBiBHBix nryMOBBix noMex. 



CxeMa IlIAPy BBipa6a.TBiBa.eT ynpaBJiaiomee Hanp^DKeHHe peryjinpOBaHHA 
K03(J)(J)HiiHeHTa ycHJieHHH yilH, nponopiiHOHajiBHoe cpe^HeMy ypOBHK) inyMOB Ha 
BBixo^e ^eTeKTOpa, KOTOpoe B03fleiicTByeT Ha nepBBra h BTOpoii KacKa^Bi YWl tslk, 
hto6bi ypOBeHB co6ctb6hhbix inyMOB hjih aKTHBHBix HiyMOBBix noMex ocTaBanca 
nocToaHHBiM. 3thm o6ecneHHBaeTC5i paciunpeHHe ^HHaMHHecKoro ^Hana30Ha 
npneMHoro TpaKTa. 

CTpyKTypHaa cxeMa UJAPy npencTaBJieHa Ha pnc. 6.16, a BpeMemiBie rpa<J)HKH 
ee pa6oTBi - Ha pnc. 6.17. 

IIpofleTeKTHpOBaHHBie CHraajiBi ycnjiHBaiOTCfl b ycHJinrejie h crnajKHBaiOTCfl 
(J)HJiBTpOM, o6pa3ya Me^JieHHO H3MeH5noin,eec5i OTpHuaTejiBHoe HanpjDKemie (pnc. 
6.176), ynpaBJMiomee KOStJxJmHHeHTOM ycHnemui nepBoro h BTOporo KacKa^OB 

YWi. B pe3yJIBTaTe H3MeHeHH5I K03(|)(|)HHHeHTa yCHJieHHH npOHCXOflHT 

CTa6HJiH3an,Ha ypOBroi niyMOB. IIocToaHHaH BpeMeHH (J)HJiBTpa ^ocTaroHHO BenHKa 
(cothh mkc), nosTOMy cxeMa UJAPY pa6oTaeT no np othjkchhbim 
HecTau,HOHapHOCTaM inyMOB, a TaK>Ke no npOT5DKeHHBiM myMOBBiM noMexaM, 
npHBO/ia hx ypOBeHB Ha BBixo^e TpaKTa k nocToaHHOMy 3HaneHHK) (pnc. 6.17b). 

Toro hto6bi ynpaBJMiomee Hanp^DKeHHe UJAPy He BBipa6aTBiBanocB 
moihhbimh npOTa>KeHHBiMH CHraajiaMH ot MecTHBix npe^MeTOB, MeTeoo6pa30BaHHH 
h flp., o6paTHaa CB«3B UJAPy b TeneHHe 6ojiBineH Hacra nepHO^a cjieflOBamifl 
p a3 o MKHy Ta h 3aMBiKaeTca b KOHne nepnona cneAOBaHHH Ha IOOmkc. 3Toro b 
cxeMe UJAPy npezrycMOTpeH 3JieKTpOHHBiH kjikdh, ynpaBJiaeMBiH HMnyjiBcaMH, 
KOTOpBie <J)opMHpyK)TCH b 6jiOKe (J)opMHpOBaHHa HMnyjiBCOB UJAPy (OHIII). 

Pa6oTa cxeMBi npn HanHHHH KJHona noacHHeTCH rpacjDHKaMH pnc. 6.18. HenB 
UJAPy 3aMBiKaeTca HMnyjiBcaMH OHIII b ksltkjiom nepnone cjieAOBamra Ha 
cpaBHHTenBHO KOpOTKoe BpeMH (pnc. 6.186) h BBipa6aTBiBaeT ynpaBJiaiomee 
Hanpa>KeHHe, KOTOpoe 3anoMHHaeTca Ha BecB nepnon cneAOBaHHa b (J)HJiBTpe (pnc. 
16.18 b). TaKHM o6pa30M, (J)opMHpyeTca CTyneHnaToe HanpjDKeHHe ynpaBJieHHH, 
cooTBeTCTByK)Hi,ee ypOBHK) HecTan,HOHapHBix niyMOB. 

HMnynBCBi c 6noKa OHIII no/iaiOTCfl napanjiejiBHO Ha UJAPy Bcex njrra 
KaHanoB. 

r Z^HCTaHn,HOHHO C HJ\Y MO)KeT 6BITB BMeCTO UJAPy BKJIKDHeH pOKHM pyHHOH 

perynHpOBKH ycHJieHHH (PPY). CxeMa KOMMyTauHH (pnc. 6.2) o6ecnenHBaeT 
nepeKHK)HeHHe pokhmob UJAPy h PPy. 

CxeMa MAPy o6ecneHHBaeT ocna6jieHHe HMnyjiBCHBix noMex 6ojibihoh 
aMnnHTy^Bi h ^jiHTenBHO cth nyTeM yMeHBHieHHH K03(J)(J)HH,HeHTa ycHJieHHH TpaKTa 
no TaKHM noMexaM (pnc. 6.19). J\jik ocna6jieHHa HMnyjiBCHBix noMex cxeMa MAPy 
AOiDKHa HMeTB ManyK) nocTOAHHyio BpeMeHH cpa6aTBiBaHHa. OflHaKO nocToaHHaa 
BpeMeHH .noiDKHa 6bitb 6onBnie fljiHTenBHOCTH nojie3Horo CHraana, hto6bi He 
ocna6jiHJiHCB none3HBie CHraajiBi. nosTOMy nocToaHHaa BpeMeHH MAPy 
cocTaBnaeT (5-10)x H Mn. 

CxeMa MAPy pacnrapaeT ^HHaMHHecKHH ,nHana30H TpaKTa b 30He .neiiCTBHfl 
npOTH)KeHHBix noMex. 3to noKa3aHO Ha pnc. 6.19 - o6ecneHHBaeTca BBmejiemie 
3C2 H,enH, KOTOpBiii Mor 6bitb noTepaH b TpaKTe 6e3 MAPy. 

He^ocTaTKOM MAPy HBnaeTCH HanHHHe HenonaBJiemiBix nepeflHHx kpomok 
noMex. 



CxeMa MAPy oxBaTBiBaeT ^Ba nocjieflmix KacKa^a Yim (niecTOH h ccabmoh). 
OHa BBinonHeHa b BH^e ^Byx KacKa^OB, Ka>K,nBiH H3 kotopbix npeACTaBjraeT co6oh 
3aMKHyroe kojibho perynHpOBaHHa (pnc. 6.20). Ka)K^oe kojibho oxBaTBiBaeT o^hh 
KacKafl YWi h co/iep)KHT .neTeicrop h ycHJinrejiB c (Jmjibtpom. HanHHHe flByx KOJien, 
MAPY CBH3aHO c TeM, hto (J)hjibtp MAPy, hmoi Majryio nocroflHHyio BpeMeHH, 
HenonHOCTBK) (J)HJiBTpyeT cocraBJunoiHHe npoMeacyTOHHofi nacTOTBi. IIosTOMy 
oxBaT cxeMOH MAPy ^Byx KacKa^OB mojkct npHBecra k hojiojkhtcjibhoh o6paTHOH 

CBH3H H K CaMOB036y)KfleHHK) yil 1 !. 

Cy66noK yiW-Kl npe/nia3HaHeH (J) op MHp o b aHHa onopHoro Hanp5DKeHH5i, 
HcnonB3yeMoro npH (J)a30BOM ^eTeKTHpOBaHHH b KorepeHTHOM KaHajie npHeMHHKa. 
Ochoboh cy66noKa aBJiaeTca Korep chthbih reTepo^HH - aBTOHOMHBiii reHepaTOp 
KOJie6aHHH nacTOToii paBHOH npOMOKyTOHHoii. Oa3HpOBaHHe KorepeHTHoro 

reTepO^HHa npOH3BO,HHTC5I JIh60 30HflHpyK)IH,HMH HMnyjIBCaMH (pOKHM 

3KBHBaneHTHOH BHyTpeHHeii KorepeHTHOCTH), jih6o naccHBHoii noMexofi c BBixo.ua 
npHeMHHKa (pe)KHM BHeniHeii KorepeHTHOCTH). Ochobhbim pokhmom, 
HcnonB3yeMBiM npH 6oeBoii pa6oTe, aBJiaeTca pe)KHM BHeniHen KorepeHTHOCTH. 
Pokhm BHyTpeHHen Korep chtho cth HcnonB3yeTca npH HacTpoiiKe h perynHpOBKe 
annapaTypBi bo BpeMa perjiaMenraBix pa6oT. 

Ha Bxofl cy66noKa (Ha KOMMyraTOp) nocTynaK)T 3xo-CHrHaiiBi Ha 
npOMOKyTOHHoii nacTOTe c cy66noKa yilH-A h cj)a3Hpyioiii,He HMnyjiBCBi 
nepe^aTHHRa, npcucraBjmiomHe co6oh npeo6pa30BaHHBie Ha npOMOKyTOHHyio 
nacTOTy (b CMecnrene AIIH) 30H^HpyK)Hi,He HMnyjiBCBi, c cy66noKa AIIH. B 
KOMMyTaTOpe HMnyjiBCBi nepe^aTHHRa otbctbjmiotcji Ha 6jiok Konrpojra BK rjik 
(J)opMHpOBaHHH KOHTponBHBix HMnyjiBCOB. KoMMyTaTOp o6ecneHHBaeT 
nepeKJiKDneHHe flByx pokhmob <J)a3HpOBaHH5i. 

Korep CHTHBIH reTepO^HH flOJDKCH HMCTB flOCTaTOHHO BBICOKyK) CTa6HJIBHOCTB 

nacTOTBi c uejiBK) 3anoMHHaHHa (J)a3Bi 30H^HpyK)Hi,ero HMnyjiBca Ha BecB nepHOfl 
cneAOBaHHa, b to JKe BpeMa o6ecneHHBaTB bo3mo>khoctb 6BiCTporo H3MeHeHHfl 
<J)a3Bi KOJie6aHHH npH <J)a3HpOBaHHH 30H,nHpyioiii,HM CHraanoM hjih noMexoii. 
KorepeHTHBiii reTepo^HH BBinonHeH Ha TpaH3HCTOpe no cmkocthoh TpexToneHHOH 
cxeMC J\ji% noBBinieHHH ero cra6HJiBHO cth npHHHTBi cjieflyiomHe MepBi: 
HcnonB30BaHHe BBicoKOAo6pOTHoro KOJie6aTenBHoro KOHTypa, 
pa3BH3Ka KorepeHTHoro reTepo^HHa ot bhchihhx Heneii c noMomBio 
<J)a3HpyK)mero KacKa^a Ha Bxo/ie h 6y<J)epHoro ycHJiHrejra Ha BBixo^e reTepo^HHa, 
pa3BH3Ka no HenaM nHTaHHa h cra6HJiH3aHH5i nnraiomeTO Hanp5DKeHH5i c 

nOMOIHBK) CTa6HJIHTpOHa. 

^acTOTa KorepeHTHoro reTepOflHHa perynnpyeTca hijihhom «reT» Ha cy66jiOKC 
npH (j) a3Hp ob aHHH KorepeHTHoro reTepo^HHa noMexon o6fl3aTejiBHa 3a^ep)KKa 
(J)a3HpyK)Hi,ero HanpjDKeHHH Ha BpeMH, npHMepHO paBHoe .zpiHre jibho cth HMnyjiBca 
c n,enBK) HeKOMneHcauHH CHrnanoB hcjih b ycTponcTBe nepecnepHOHHoro 
BBiHHTaHHa. 3a,nep}KKa 3Ta o6ecneHHBaeTca ycnjiHTejieM cj)a3Hpyioiii,Hx HMnyjiBCOB. 
ycHUHTenB (J)a3HpyK)Hi,Hx HMnyjiBCOB BBinonHeH Ha naTH KacKa^ax c ^ByMa 
CBH3aHHBiMH KOHTypaMH b KajK^OM. TaKaa cxeMa o6ecneHHBaeT Heo6xoflHMoe 
BpeMA 3a/iep)KKH (J)a3HpyK)mero Hanpa)KeHHH npH nonoce nponycKaHHH, 



rapaHTHpyiomeH HeHCKa^KeHHyio (J)opMy HMnyjiBCOB Ha BBixo^e <J)a3HpyK)iii,ero 
KacKa^a. 

OnopHoe Hanpa>KeHHe Ha npOMOKyTOHHoii nacTOTe nonaeTCfl b niKa(J) UC^U, 
39K01 Ha (j)a30BBie /jeTeicropBi. CornacyiomHH KacKa^ npeflHa3HaHeH ^jih 
cornacoBaHHH BBixona cy66noKa c KoaKCHanBHBiM Ka6eneM, no KOTOpOMy onopHoe 
Hanpa>KeHHe nepeflaeTca b niKa(J) 39K01. 

6.2.3. MecTHBiii reTepo^HH 

MecTHBra reTepo^HH (cy66noK CT-01-01)npeflHa3HaHeH ^jih (J)opMHpOBaHHa 
reTepOAHHHoro HanpiDKeHHA, HcnonB3yeMoro fljia npeo6pa30BaHHa 3xo-CHraajiOB b 
npneMHOM TpaKTe h 30H^HpyiOHi,Hx HMnyjiBCOB b TpaKTe AnH c Hecymen nacTOTBi 
Ha npOMOKyTOHHyK). 

Cy66noK Cr-01-01 pacnojio>KeH BMecTe c cy66noKOM niaroBoro flBHraTena 
Aim Cr-01-02 Ha oGmeii MaccHBHoii MeTannHHecKOH nnme, KOTOpaa npHKpenneHa 
Ha aMOpTH3aTOpax k niaccn 6noKa npneMHHKa aMnjinrynHoro h KorepeHTHoro 
TpaKTOB IIAK. 

Cy66noKH Cr-01-01 Bcex npneMHBix KaHanoB H^eHTHHHBi no KOHCTpyKHHH h 

3JieKTpHHeCKOH CXeMe, OTJIHHaKDTCH TOJIBKO pa3MepaMH KOaKCHaJIBHBIX pe30HaTOpOB 

KOJie6aTenBHOH chctcmbi b cootb6tctbhh c reHepHpyeMoii nacTOTOH. HacTOTBi, 
reHepHpyeMBie mccthbimh reTepo^HHaMH, oraHnaiOTCJi ot nacTOT 
cooTBeTCTByK)Hi,Hx MaraeTp ohhbix reHepaTOpOB Ha BenHHHHy npOMOKyTOHHoii 
nacTOTBi. B npHHHHne He HMeeT 3HaneHHa, nacTOTa Meeraoro reTepo^HHa BBinie 
hjih HH)Ke nacTOTBi MaraeTpOHa, onHaico c hcjibk) yBenHHemra B3aHMHoro pa3HOca 
nacTOT KaHanoB nacTOTBi mccthbix reTepo^HHOB KaHanoB f r 1(T) h 2()K) hhjkc 
nacTOT MaraeTpOHOB, f c a KaHanoB 3(B), 4(B) h 5(J\) - BBinie nacTOT MaraeTpOHOB 
(pHC. 6.21). 

MecTHBiii reTepo^HH nonBepraeTca aBTono^CTpOHKe nacTOTBi c uenBio 
noAflep)KaHHH pa3HOCTHOH nacTOTBi I f c - f„ r I paBHOH npOMOKyTOHHoii. K MecTHOMy 
reTepo^HHy npeflBaBJiaK)Tca bbicokhc Tpe6oBaHHH no CTaGnjiBHOCTH ero nacTOTBi c 
TeM, hto6bi oh Kaic mojkho MeHBnie buhaji Ha MerniepHOflHyio (J)a30ByK) CTpyKTypy 
3xo-CHraajiOB. HenpepBiBHaa nepecTpOHKa nacTOTBi reTepo^HHa OTpHuaTejiBHO 
CKa3BiB acre*! Ha pa6oTe chctcmbi CJ\1[, t.k 3to npHBO/niT k HenpepBiBHOMy 
H3MeHeHHK) (J)a3Bi npeo6pa30BaHHBix Ha npOMOKyTOHHyio nacTOTy CHraanoB, 

HCKa)KeHHK) HX (J)a30BOH CTpy KTyp BI . Il03T0My nO^CTpOHKa HaCTOTBI MecTHoro 

reTepo/iHHa non nacTOTy MaraeTpOHHoro reHepaTOpa ocymecTBJiJieTCJi HiaroBBiM 
^BHraTeneM cy66noKa Cr-01-02, KOTOpBiii HBJiaeTCH HcnonHHTejiBHBiM sjieMenroM 
CHCTeMBi AIIH. CncTeMa c HiaroBBiM ^BHraTeneM o6ecneHHBaeT .znicicpeTHOCTB 
nepecTpOHKH nacTOTBi MecTHoro reTepo^HHa, a TaicjKe Manyio CTaTHHecicyK) onraGicy 
cne)KeHHH, orpaHHneHHyK) bcjihhhhoh onHoro niara, npn bbicokom 

6BICTpOfleHCTBHH. 

MecTHBiii reTepo^HH npe#CTaBJi5ieT co6oh reHepaTOp, BBinojraeHHBiH Ha CBH 
TpHo^e TC-14 no cxeMe c oGmeii cctkoh. 

Ha CBepxBBicoKHx nacTOTax oGbihhbic sneicrpOHHBie jiaMnBi HenpHMeHHMBi H3-3a 

CJieflyK)Hl,HX HeflOCTaTKOB: 



60JIBin0e BJIHJIHHe MOKSJieKTpOflHBIX eMKOCTeH H HHflyKTHBHOCTeil BBOflOB 
3JieKTpOAOB, 

6onBinoe BpeMH nponeTa 3jieKTpoHOB k 3JieKTponaM naMnti, coH3MepHMoe c 
nepHOflOM CBH KOJie6aHHH. 

B ^Hana30Hax CBH HcnojiB3yiOTC5i naMnti cneHHajiBHoii KOHCTpyKUHH (pnc. 
6.22). J\im yMeHBineHHH BpeMeHH nponeTa 3JieKTpOHOB sneKTpoflBi naivra 

BBinOJIHeHBI nJIOCKHMH, 06eCneHHBaK)IIl,HMH MHHHMaJIBHOe paCCTOflHHe MOK^y 
HHMH (^eCaTBie-COTBie flOJIH MM). YMeHBineHHe Me>K3JieKTpOAHBIX eMKOCTeH 

^ocTHraeTca yMeHBinemieM nnoma^eH 3JieKTpOHOB h pa3HeceHHeM bbibo^ob 
3neKTpoflOB. Ahoa h KaTOfl pa3HOCHTca b pa3Htie ctopohbi GamiOHa, a ceTKa b BH^e 
KOJiBneBoro BBiBO^a - nocepe/niHe 6anjiOHa. YMeHBineHHe HH^yKTHBHOCTen bbohob 
o6ecneHHBaeTca yBejinneHneM hx /niaMeTpa. 

B KanecTBe KOJie6aTenBHOH chctcmbi b reTepo^HHe HcnojiB3yiOTC5i 

KOaKCHailBHBie pe30HaTOpBI. OHH BBinOJIHeHBI B BH^e OTpe3KOB KOaKCHaJIBHBIX 

jihhhh - MeTannHHecKHx Tpy6, iijiotho Ha^eBaeMBix Ha sjieKTpo^Bi naMnBi. 

IIpOCTpaHCTBO MOK^y Tpy6aMH 06pa3yK)T pe30HaTOpBI CeTOHHO-KaTOUHBIH H 

aHOAHO-ceTOHHBiH. TaKHe pe30HaT0pBi o6jia^aK)T cjieflyiomHMH npeHMyineerBaMH: 

1) YflOGCTBO COeflHHeHHH C 3JieKTpOflaMH JiaMnBI, OTCyTCTBHe COeflHHHTeHBHBIX 

npOBO^OB, naHKH. 

2) BBICOKaH fl06p0TH0CTB KOJie6areJIBHBIX CHCTeM. H3BeCTHO, HTO fl06p0TH0CTB 

pe30HaTOpa Q onpenejraeTOi OTHonieHHeM 3HeprHH, 3anaceHHoii b pe30HaTOpe W 3an , 
k 3HeprHH noTepB b pe30HaTOpe W n0T . 

Q = | 2£L (6.10) 
w noT 

BenHHHHa W 3an onpenejweTOi o6i>eMOM pe30HaTOpa; oh BBinonHaeTca 
^ocTaTOHHO 6ojibhihm. YMeHBHieHHe 3HaneHHH W n0T flOCTHraeTca KanecTBOM 
o6pa6oTKH BHyTpeHHen noB epxHO cth pe30HaTOpa, .zjonojiHHTejiBHBiMH 
noKpBiTHaMH, HanpHMep, cepe6peHHeM, hto yMeHBHiaeT noTepn 3a cneT 

nOBepXHOCTHBIX TOKOB. YMeHBHieHHK) nOTepB CnOC06CTByeT TaK)Ke OTCyTCTBHe 

coeflHHHTenBHBix npOBO^OB, naeK h #p. 

B pe3ynBTaTe ^o6pothoctb pe30HaTOpa mojkct cocTaBJiOTB Q = 10 4 . TaKaa 

fl06pOTHOCTB COH3MepHMa C flo6pOTHOCTBK) KBapH,eBBIX pe30HaTOpOB, 

HcnonB3yeMBix Ha hh3khx nacTOTax, h o6ecnenHBaeT BBicoKyK) CTaGnnBHOCTB 
nacTOTBi KOJie6aHHH. 

3) IIpocTOTa HacTpOHKH (nepecTpOHKH). OHa ^ocTHraeTca H3MeHeHHeM ^jihhbi 
jihhhh pe30HaTOpa c noMomBio nopnnra, BCTaBJiaeMoro b pe30HaTOp. 

Ha pnc. 6.23 noica3aHa KOHCTpyKHHJi MecTHoro reTepo^HHa. 

B KanecTBe KOJieGarejiBHoii chctcmbi b hcm HcnojiB3yiOTca OTpe3KH >kcctkhx 
KoaKcnajiBHBix jihhhh (MeTajuinnecKHx Tpy6) pa3Horo ^HaMeTpa. Ohh Ha^eBaiOTCH 
Ha KOJiBH,eBBie bbibohbi 3JieKTpo/iOB JiaMnBI. Tpy6a MeHBniero ^naMeTpa 4 
Ha^eBaeTCH Ha aHOfl 3, Tpy6a cpe^Hero ^naMeTpa 5 - Ha ceTKy 2 h Tpy6a 6ojiBniero 
^naMeTpa 6 - Ha icaTOn 1. BHyTpeHHee npocTpaHCTBO MOK^y KaronHBiM h 

CeTOHHBIM OTpe3KaMH 06pa3yeT CeTOHHO-KaTOflHBIH KOHTyp 7, npOCTpaHCTBO MOK^y 
CeTOHHBIM H aHOflHBIM OTpe3KaMH - aHOflHO-CeTOHHBIH KOHTyp 8. IlOJIOJKHTeJIBHafl 



o6paTHaa CB5I3B MOK^y KOHTypaMH flna o6ecneneHHH pe)KHMa reHepauHH 

06pa30BaHa HHflyKTHBHO-eMKOCTHBIM 3JieMeHT0M CB5T3H 9. 

J\jm CTa6HJiH3aii,HH nacTOTBi reTepo^HHa k aHO,HHO-ceTOHHOMy KOHTypy nepe3 

JIHHHK) CBH3H (3a30p MQTKffy IIOpIIIHeM 11 H OTpe3KOM 4) nO^KJIKDHeH 

BBicoKOflo6pOTHBiii CTa6HJiH3HpyK)in,HH pe30HaTOp 10. Oh BBinonHeH Ha Tex me 

aHO^HOM H CeTOHHOM OTpe3KaX, HMeeT 60JIBIH0H o6teM H HBJiaeTCH 

HeHarpy>KeHHBiM, noaTOMy HMeeT BBicoKyK) ,zio6pothoctb. HacTOTa reTepo^HHa 
CTa6HJiH3HpyeTca mctoaom 3aTarHBaHHa nacTOTBi h hojihoctbk) onpeflejraeTCfl 
nacTOTOH CTa6HJiH3HpyK)mero pe30HaTOpa. 

ABTonoflCTpoiiKa nacTOTBi reTepo^HHa ocymecTBJiaeTca H3MeHemieM 
pe30HaHCHOH nacTOTBi CTa6HJiH3HpyK)mero pe30HaTOpa nyreM noBOpOTa 
cnen,HajiBHOH nonaTKH 12 b tophoboh nacra pe30HaTOpa. Ocb nonaTKH CB«3aHa c 
pe^yKTOpOM inaroBoro ^BHraTejia. Or6op moihhocth KOJie6aHHH ocymecTBJiaeTca c 
ceTOHHO-KaroflHoro KOHTypa c noMomBK) eMKOCTHoro 30H^a 14 Ha ^enHTejit 
moihhocth reTepo^HHa J\M. 

C nepeMemeHHeM 6ecKOHTaKTHoro nopimni 1 1 ocymecTBJiaeTca pyHHaa 
ycTaHOBKa nacTOTBi MecTHoro reTepo^HHa non nacTOTy MaraeTpOHa. IIpH 3tom 
H3MeHaeTca fljiima pe30HaHCHOH KaMepti CTa6HJiH3HpyK)mero pe30HaT0pa. 

Ha aHOfl naMnBi nonaeTca HanpiDKeHHe nHTaHjra E a . C n,enBK) pa3BH3KH 

nOCTOHHHOH H nepeMCHHOH COCTaBJMK)IH,HX aHO^Horo TOKa HCnOJIB3yeTCH 
KOHCTpyKTHBHaa eMKOCTB 13, npeHCTaBJIfliomafl C060H ,ZnOJieKTpHHeCKOe kojibho, 

Haxo^meecH Memjiy aHOnoM h OTpe3KOM jihhhh pe30HaTOpa. 

Ha pHC. 6.24 npHBe^eHa aKBHBajienraafl cxeMa reTepo^HHa. T.k. pe30HaTOpBi 
HMeiOT OflHy o6inyK) jihhhk) - ceroHHyio, reHepaTOp npencTaBJiaeT co6oh cxeMy c 
o6meii ceTKOH. KojieGaTejiBHaa CHCTeMa npencTaBJieHa b BH^e KOHTypOB: aHO^HO- 
ceTOHHoro C a cL ac , ceTOHHO-KaTOHHoro C ck L C k h CTa6HJiH3HpyK)mero C ct Lct. 
KoHCTpyKTHBHaa eMKOCTB 16 noKa3aHa b BH^e pa3,nejiHTejiBHoro KOH^eHcaTOpa C p , 
aHanorHHHO KOH^eHcaTOp C K b n,enH Karona npencTaBJiaeT co6oh KOHCTpyKTHBHyK) 

eMKOCTB. 

nHTaHHe MecTHoro reTepo^HHa ocymecTBJiaeTca CTa6HJiH3HpOBaHHBiMH 
HanpH)KeHHaMH +300B, nonaBaeMBiM Ha aHO,n, h -50B, nonaBaeMBiM Ha KaTOn. 
HaKan naMnBi nnraeTCJi hoctoahhbim HanpAJKemieM 6,3B, KOTOpoe noflaeTca Ha 
naMny nepe3 pa3BH3BiBaK)Hi,HH no bbicokoh nacTOTe (J)hjibtp JJpl, Jip2, C5, C6. J\jik 
perynHpOBKH aHOHHoro TOKa reTepo^HHa npenHa3HaHeH nepeMeHHBiii pe3HCTOp R2 
«Per.TOKa Cr», kohtpojib aHOHHoro TOKa ocymecTBJiaeTCfl no KOHTponBHOMy 
npn6opy 6noKa nPC. 

TaKHM o6pa30M, BBicoKaa CTaGnnBHO ctb nacTOTBi MecTHoro reTepo^HHa 
o6ecneHHBaeTca cne,zryioiu,HMH MepaMH: 

1. HanHHHeM BBicoKO,no6pOTHoro HeHarpyjKeHHoro CTa6HJiH3HpyK)in,ero 
pe30HaTOpa. 

2. Pa6oTOH reHepaTOpa b He,noHanp>DKeHHOM pe>KHMe npn HenonHOM 
HcnonB30BaHHH naMnBi no moihhocth. 

3. Cna6oH cba3bio c Harpy3Koii, neM yMeHBinaeTca bjihahhc Harpy3KH Ha 
CTaGnnBHOCTB reHepaTOpa. 



4. IlHTaHHeM aHO^a jiaMnti CTa6HJiH3HpOBaHHBiM HanpiDKemieM, a Haicajia - 

nOCTOflHHBIM TOKOM. 

5. HanHHHeM aMOpTH3Hp ob aHHoii no^BecKH cy66noKa, yMeHBHiaiomeii BJiHAHHe 
MexaHHnecKHx B03/ieHCTBHH Ha reTepo^HH. 

6. Bbicokhm KanecTBOM o6pa6oTKH BHyTpeHHHx noBepxHOCTeii KoaKCHajiBHBix 

pe30HaTOpOB, HCKJIKDHeHHeM raJIBBaHHHeCKHX KOHTaKTHBIX COeAHHeHHH. 

Cy66noK Cr-01-02 BKJnonaeT b ce6a niaroBBiii ^BHraTejiB h peflyicrop. 

IUaroBBiH ^BHraTenB ynpaBJiaeTca HMnyjiBcaMH c chctcmbi AIIH, npH stom 
KOJiHHecTBO HMnyjiBCOB onpeflenaeT hhcjio inaroB, OTpa6aTBiBaeMBix ^BHraTeneM. 
3a OflHH mar pOTOp ^BHraTejra noBOpanHBaeTca Ha 22,5°. npH nepe^aTOHHOM 
OTHonieHHH peflyicropa 50:1 noBOpOT nonaTKH CTa6HJiH3Hpyioiii,ero KOHTypa 
ocymecTBnaeTCH Ha yron, paBHtra 0,45°. 

6.2.4. CncTeMa aBToncucTpoiiKH nacTOTti 

CncTeMa AIIH npeflHa3HaneHa fljra no/i,nep}KaHH5i nocToaHCTBa 
npOMe>KyTOHHOH nacTOTti c 3a^aHHOH tohhoctbk) nyTeM ynpaBJieHHH nacTOTOH 
MecTHoro reTepo^HHa. CncTeMa AIW HBnaeTCH 3JieKTpOMexaHHHecKOH cjieflflmeii 

CHCTeMOH ^HCKpeTHOrO fleilCTBHfl. 

B cocTaB CHCTeMBi Aim BxoflHT cMecHTenB AIIH, cy66noK AIIH npneMHHKa h 
niaroBBiii ^BHraTenB (cy66noK Cr-01-02).HcnonHHTejiBHBiM sjieMenroM chctcmbi 
HBJiaeTCH niaroBBiii ^BHraTejiB, ocyiuecTBJiflioiiiHH noBOpOT nonaTKH, 
pacnono)KeHHOH b CTa6HJiH3Hpyioiii,eM pe30HaTOpe MecTHoro reTepo^HHa. 

PaccMOTpHM pa6oTy chctcmbi no CTpyKTypHoii cxeMe pnc.6.2 h 
xapaKTepHCTHKy sjieMenroB chctcmbi. 

Ha CMecHTenB All 1 ! nocTynaK)T 30H,nHpyK)in,He HMnyjiBCBi ot aHTeHHoro 
nepeKJiKDHaTena AIIC nepe3 HanpaBJieHHBiH OTBeTBHTenB h HanpjDKeHHe MecTHoro 
reTepo^HHa nepe3 ^enHTejiB moihhocth AM. CMecnrejiB Aim npencTaBjraeT co6oh 

KOaKCHaJIBHBIH KOHTyp, B KOTOpOM yCTaHOBJieH CMeCHTeJIBHBIH flHOfl. 

HanpaBJieHHBiH OTBeTBHTenB BBinonHaeT cj)yHKHHio ocjia6HTejra moihhocth 
30HAHpyioiii,ero HMnyjiBca. OcjiaGnrejiB npencTaBjraeT co6oii HHJiHH,npHHecKyio 
Tpy6icy, npHnaaHHyio k ninpOKOH CTeHKe BOJiHOBOna aHTeHHoro nepeicjiiOHaTejra, b 
KOTOpoii noMemeHBi flBe norjiomaiomHe nnacTKHBi. 

npeo6pa30BaHHBie Ha pa3HOCTHyio nacTOTy 30HflHpyioiii,He HMnyjiBCBi 
nociynaiOT b cy66noK Aim Ha ycHJinrenB npOMOKyTOHHoii nacTOTBi. C yneTOM 
o6ecneHeHHH nonocBi cxb aTBiB aHHa AnH, cocTaBJunomeii ±(4-6) MTu,, ycHJinrejiB 

npOMOKyTOHHOH HaCTOTBI flOJDKCH 6BITB IHHpOKOnOJIOCHBIM. YWI TpexKacKa^HBiii 
TpaH3HCTOpHBIH, BBinOJIHeH nO CXeMe C OflHHOHHBIMH B3aHMHO paCCTpOeHHBIMH 

KomypaMH KacKa^OB. KoHTyp nepBoro KacKa^a HacTpoeH Ha nacTOTy f np , BTOporo h 
TpeTBero KacKa^OB - cooTBeTCTBeHHO Ha f np .+5MrH, h f np .-5MrH,. 

C nocjie^Hero KacKa^a ycHJiHrejra cuenaH otboh CHrnana .hjm (J)a3HpOBaHHa 
KorepeHTHoro reTepo,zniHa h <J)opMHpOBaHHa KOHTponBHoro HMnyjiBca. 

nocne ycHJieHHH CHraajiBi nocTynaiOT Ha ko MMyTHpy io ihhh Kacica/i. B 
KOMMyrapyiomeM KacKa^e ocymecTBjraeTCfl CTpoGHpOBamie TpaKTa HMnyjiBcaMH ot 
THparpOHHoro 6jioica TC nepeflaiomero ycTpoiiCTBa. 3th HMnyjiBCBi hmciot 



MeHBinyK) flJIHTCJIBHOCTB no CpaBHeHHK) C 30H,HHpyK)IIIHMH HMnyjitcaMH 

nepe/iaTHHKa KaK b pe)KHMe pe^Koro, TaK h nacTHoro 3anycica (pnc. 6.25). B 
pe3ynBTaTe 3Toro Ha BBixone KacKa^a hmciot mccto pa^HOHMnyjiBCBi o^HHaKOBoii 
^jiHTejiBHOCTH fljiH o6ohx pe)KHMOB 3anycKa (pnc. 6.25 r), cjieflOBarejiBHO, 
OflHHaKOBBie ycnoBHa pa6oTBi CHCTeMBi AWl. KpOMe Toro, CTpoGHpOBamie 
HCKJiK)HaeT pa6oTy AIIH no pa3JiHHHoro po^a cnynanHBiM CHmaiiaM. 

B nacTOTHOM ^HCKpHMnHaTOpe ocymecrBjmeTCfl npeo6pa30BaHne nacTOTHBix 

OTKJIOHeHHH OT npOMOKyTOHHOH HaCTOTBI b aMnnHTy^HBie. Ha BBIXOfle HaCTOTHOrO 

AHCKpHMHHaTOpa HMeeT MecTO nocneflOBaTenBHOCTB BH^eoHMnyjiBCOB, aMnjinry^a 

H nOJIflpHOCTB KOTOpBIX npOnOpHHOHaJIBHBI BCJIHHHHe H 3HaKy OTKJIOHeHHH HaCTOTBI 

ot npOMOKyTOHHoii. AMnjiHTynHO-HacTOTHaa xapaKTepHCTHKa /niCKpHMHHaTOpa 
noKa3aHa Ha pnc. 6.26, a BpeMeHHBie rpa(J)HKH pa6oTBi chctcmbi All 1 ! - Ha pnc. 6.27. 
Ha pnc. 6.27a noica3aHa paccTpoinca pa3HOCTHOH nacTOTBi f p ot npOMOKyTOHHOH f np 
b o^Hy h flpyryK) CTOpOHy. Ecjih pa3HOCTHaa nacTOTa paBHa npOMOKyTOHHOH, 
aMnnHTy^a HMnyjiBCOB Ha BBixone ^HCKpHMHHaTOpa paBHa HyjiK) (pnc. 6.26, 6.276). 
npH yxone pa3HOCTHoii nacroTBi b op,ny h ^pyryio CTOpOHy ot npOMOKyTOHHOH Ha 

BBIXO^e HaCTOTHOrO flHCKpHMHHaTOpa HMdOT MCCTO BH^eOHMnyjIBCBI 

30HflHpyK)Hi,ero CHraana cooTBeTCTByiomeH nonapHOCTH. 

^jih yMeHBineHHfl bjihahha aMnnHTy^HBix (JmiOKiyaHHii bxo^hbix 
pa^HOHMnyjiBCOB, CBjnaHHBix c H3MeHeHHeM moihhocth nepe,naTHHKa, reTepo^HHa 
h flpyrHMH (JtaKTOpaMH, nepe^ nacTOTHBiM ^HCKpHMKHaTOpOM ycTaHOBJieH 
aMnjiHTy/iHBiH orpamiHHTejiB. 

YnHTBiBaa HecHMMeTpHHHOCTB cneKTpa HMnyjiBCOB nepe^aTHHKa, H3MeHeHHe 
nono)KeHHa ero 3HepreTHHecKoro Hempa npH CMeHe MameTpOHa nepe^aTHHKa, b 
cy66noKe AnH npezrycMOTpeHa bo3mo>khoctb 3KcnjryaTaHHOHHOH no^CTpOHKH b 
He6ojiBHiHx npe^ejiax nepexo^HOH nacTOTBi ^HCKpHMHHaTOpa. OHa npOH3BOHHTC5i 
cneuHanBHOH cxeMoii peryjiHpOBaHHH nepexonHoii nacroTBi (peryjiHpOBKa «HyjiB 
AHCKpHM.» Ha cy66noKe AnH). 

BH^eoHMnyjiBCBi c nacTOTHoro ^HCKpHMHHaTOpa nocne ycHJieHHH b 
BH^eoycHJiHTene nocTynaK)T Ha <J)a30HHBepTOp, HMeiomHH ^Ba BBixona c 
npOTHBonojio>KHOH nojiapHOCTBK) HMnyjiBCOB Ha hhx. Ecjih Ha Bxo^e 
(J)a30HHBepTOpa HMeeTca nocjieflOBaTejiBHOCTB hojiojkhtcjibhbix HMnyjiBCOB, Ha 
Ohhom BBixo^e ohh noBTOpHiOTCH, Ha .npyroM 6y^eT hmctb OTpHuaTejiBHyio 
nojiapHOCTB h Hao6opOT (pnc. 6.27 b, r). 

PeryjiHpOBKOH «3oHa» H3MeHaeTca K03(J)(J)HH,HeHT ycHJiemifl BH^eoycHJiHTejia 
nocjie nacTOTHoro ^HCKpHMHHaropa, neM o6ecneHHBaeTca peryjiHpOBKa 30hbi 

HeHyBCTBHTeJIBHOCTH flHCKpHMHHaTOpa (Uq^min Ha pnc 6.26). 

CnraajiBi c Ka^oro H3 bbixo^ob (J)a30HHBepTOpa nocTynaiOT Ha cboh 
ycHJiHTejiB. nocKOJiBKy ycHJiHTejiH o6ecneHHBaiOT ycnjieHHe tojibko 
nojio>KHTejiBHBix HMnyjiBCOB, to HMnyjiBCBi Gyzryr npHcyrcTBOBaTB tojibko Ha 
BBixo^e o^Horo H3 ycHJiHTejien (pnc. 6.27 j\, e). C BBixo^a ycnjiHTejia (o^Horo hjih 
Apyroro) HMnyjiBCBi nojiO)KHTejiBHOH nojrapHOCTH nocTynaiOT Ha o^hh H3 bxohob 
cxeMBi H. Ha flpyroii ee bxoa nocTynaeT HanpiDKemie c BBixona HnrerpaTOpa, 
KOTOpBiii o6ecneHHBaeT cpa6aTBiBaHHe tojibko b cjiynae HajiHHHH Ha ero Bxone 

nOCJie^OBaTeJIBHOCTH H3 HeCKOJIBKHX HMnyjiBCOB (pHC. 6.27 7K, 3). npH HaJIHHHH 



cjiynaHHtix HMnyjiBCOB cxeMa H cpa6aTBraaTB He 6y#eT h HCKJnonaeTCfl c6oii 

pa60TBI CHCTeMBI AIW. 

HMnynBCBi c bbixo^ob cxeMBi nocTynaiOT Ha cxeMy HJ1H h Ha KOMMyTaTOp. C 
BBixo^a cxeMBi HJ1H jibo6oh H3 flByx cHinajiOB nocTynaeT Ha ^ejinrejiB, 
ocyiii,ecTBJiflK)Hi,HH fleneHHe nacTOTBi bxo^hbix HMnyjiBCOB. Ko3(J)(J)HH,HeHT ^eneHHa 
^ejiHTejiH H3MeHaeTca CHraanoM «IIepeKJHOHeHHe pe>KHMOB» npn CMeHe pe)KHMa 
3anycKa (nacTOTBi cjie^OBaHHA HMnyjiBCOB) c pe^Koro Ha nacTBiii. 

BBixo^HBie HMnynBCBi flenHTena nocTynaiOT Ha KOMMyTaTOp, kotopbih 
b Bip a6 aTBiB aeT neTBipe HMnyjiBCHBix HanpjDKeHHA b BH^e MeaH^pa nacTOToii 20-25 
Th, h pacnpenejiaeT hx no neTBipeM o6MOTKaM niaroBoro flBHraTena. 3th 
Hanpa>KeHHa y chjihb aK)TC>i HeTBipexKaHajiBHBiM bbixouhbim ycHJinrejieM h 
nocTynaiOT Ha o6motkh niaroBoro ^BHraTejiJi. Ka^BiM HMnyjiBCOM 
noBOpaHHBaeTca pOTOp niaroBoro ^BHraTejia b cooTBeTCTByioiiryK) CTOpOHy. 

IIo ycTpOHCTBy HiaroBBiii ^BHraTenB npeneraBjraeT 3JieKTpHHecKyio ManiHHy, 

COCTOflHiyK) H3 pOTOpa H CTaTOpa. POTOp BBinOJIHeH C HeTBIpBMH 5IBHO 

BBipa>KeHHBiMH napaMH MarHHTHBix nonBOCOB. Ha CTaTOpe yjio>KeHO neTBipe 
o6motkh B036y>KfleHHH, npHneM napBi o6motok pacnojio>KeHBi B3aHMHO 
nepneH^HKyjiapHO. IlHTaHHe Ha o6motkh B036y>KfleHHa noflaeTCJi ot HCTOHHrnca -27 
B nepe3 kjibohh KI h KIV, ynpaBnaeMBie KOMMyTaTOpOM. ynpomemiafl cxeMa 
niaroBoro ^BHraTena npHBeneHa Ha pnc.6.28. 

Kjibohh KI - KIV ocymecTBJiflBOT nonKjnoHefflie k HCTOHHHKy nHTaHHH -27 B. 
cooTBeTCTByioiHHH napBi o6motok B036y>KfleHHH npn nonane Ha hx bxohbi 
ynpaBJMBOiHHx HMnyjiBCOB c KOMMyTaTOpa. IIpH nocTynjieHHH ynpaBJMiomHx 
HMnyjiBCOB Ha kjibohh KI - Kill ohh nonKJiiOHaiOT nHTaHHe k o6MOTKaM 
B036y>KfleHHa I h III h b hhx 6y,nyT npOTeKaTB tokh. 3th tokh co3Aa^yT MarHHTHBie 

nOTOKH 01 H OIII, HBJIHBOHl,HeCH B3aHMHO nepneH^HKyjiapHBIMH. Pe3yJIBTHpyBOHl,HH 

MarHHTHBiH noTOK O pe3 i (pHC. 6.29a) o6motok B036y>KfleHH5i B3aHMOneiiCTByeT c 
MaraHTHBiM nojieM pOTOpa h pOTOp noBOpaHHBaeTca b corjiacoBamioe nojiOKemie. 
IIpH nocTynjieHHH ynpaBjraiomHx HMnyjiBCOB Ha kjibohh KII h KIV nHTaHHe 
nonKJnonaeTCfl k o6MOTKaM II h IV, HanpaBJieHHe pesyjiBTHpyiomero MarHHTHoro 
noTOKa O pe3 2 (pHC. 6.296) o6motok B036y)KfleHHH H3MeHHTCH Ha 90° no nacoBoii 
CTpejiKe. PoTOp bhobb noBepHeTca Ha o^HH mar h 3aHMeT corjiacoBaHHoe 
nojiOKemie. 

IIobopot pOTOpa niaroBoro ^BHraTejia 6y#eT npoflOjraarBCfl ro Tex nop, noKa 
pa3HOCTHaa nacTOTa Ha BBixo^e CMecHTejra AIIH He CTaHeT paBHoii npOMOKyTOHHoii 
h nocTynjieHne ynpaBJunoiHHx HMnyjiBCOB c KOMMyTaTOpa npeKparaTCJi. 

TaKHM o6pa30M, noACTpoinca nacTOTBi MecTHoro reTepo^HHa ocymecTBjraeTCfl 

flHCKpeTHO C BpeMeHHBIMH HHTepBaJiaMH, COOTBeTCTByBOIHHMH HaCTOTe 20-25 Th,, 

T.e. nepe3 15-30 nepHOflOB cjie^OBaHHa PJIC. 3to oGctohtcjibctbo cnoco6cTByeT 

HOpMaJIBHOMy <J)yHKHHOHHpOBaHHIO CHCTeMBI CJJJJ,. 

6.2.5. Bjiok KOHTpojia BK 

Bjiok kohtpojih BK coBMecTHO c ocHHJiJiorpa<J)OM CI -73 npe/nia3HaHeH rjiz 
KOHTpojia napaMeTpOB npneMHoro ycipoiiCTBa. Oh no3BOJiaeT ohchhtb cyMMapHBie 



HecTa6HJitH0CTH pa6oTBi npHeMHHKa, pa6oTy chctcmbi AIIH h KanecTBO 
(J) a3Hp ob aHH>i KorepeHTHoro reTepo^HHa. 

KoHTponB nepeHHCJieHHBix napaMeTpOB ocymecTBjraeTCJi c noMomBK) 
KOHTponBHoro CHraajia, b KanecTBe KOTOporo HcnonB3yeTca 30H^Hpyioiii,HH 
HMnynBC Ha npOMOKyTOHHoii nacTOTe c cy66noKa yiP-l-Kl. TaK Kaic (J)a3a 
KOHTponBHoro CHraana Bcervja 0flH03HanH0 CB«3aHa c (J)a30H 30H^HpyK)ni,ero 
HMnyjiBca, TaKOH CHraaji HMHTHpyeT OTp a>KeHHBiH ot HenonBH>KHoro o6BeKTa sxo- 
CHrHan. 

Pa^HOHMnyjiBCBi c cy66noKa YIIH-Kl nocTynaiOT b 6jiok kohtpojm Ha 
ycHUHTenB npOMOKyTOHHoii nacTOTBi YO-02, KOTOpBiii o6ecneHHBaeT ycHJieHHe h 
H3MeHeHHe (J)a3Bi KonrpojiBHoro HMnyjiBca. PerynnpOBKa (J)a3Bi KOHTponBHoro 
HMnyjiBca ocymecTBJiaeTca BpyHHyio pynKoii «Per.Hanp.KOMn». C BBixo,na YIIH 
YO-02 cnrHanBi nocTynaiOT Ha yjiBTpa3ByKOByio jihhhk) 3a^ep)KKH, r^e ohh 
3a^ep>KHBaK)TCH Ha 133,33mkc (20 km no ^anBHOCTH). J\im KOMneHcauHH 3aTyxaHHa 
b jihhhh 3a^ep)KKH CHraan ycHUHBaeTca b Yim Y3-02. PyHKOH «Per.ycHJi» 
H3MeHaeTca K03(J)4)HLi,HeHT ycHJieHHH ynH. C BBixo^a cy66noKa Y3-02 
KOHTpojiBHBiii CHrHan noflaeTCfl b npOBepaeMBiH KaHan npneMHoro ycTponcTBa Ha 
bxoa HiHpOKononocHoro YIIH cy66noKa IUOY. 

6.2.6. Bjiok (J) op MHp o b aHHs HMnyjiBCOB noflaBJieHHH II- 1 

BjIOK II- 1 HBJIHeTCH yCTpOHCTBOM neJieHrail,HH nOCTaHOBIHHKOB aKTHBHBIX 

noMex. Oh (J)opMHpyeT HMnyjiBCBi nHJioo6pa3Horo HanpjDKeHira, rniaBHO 
yMeHBHiaiomHe ycHJieHHe Tpaicra Yim b KOHne .nHCTaHUHH (HMnyjiBCBi 
nonaBJiemra). ^jihtcjibhoctb HMnyjiBCOB noflaBJieHHA 90-105 km. Bjiok pacnonojKeH 
b HH^HKaTOpHOH MaiHHHe h HMnyjiBCBi nocTynaiOT ot 6noKa nepe3 tokocb6mhhk 
o^HOBpeMeHHO Ha Bee 5 KaHanoB. 

C BBixo^a 6noKa HMnyjiBCBi nonaBJieHHA nonaiOTCJi Ha 4, 5 h 6 KacKa^Bi Yim 
cy66noKa YIIH-A. H3MeHeHHeM aMrniHTynBi HMnyjiBCOB noflaBJieHHfl 

yCTaHaBJIHBaeTCH TaKOH K03(|)(|)HHHeHT yCHJieHHH YIIH, npH KOTOpOM Ha 3KpaHe 

OTo6pa>KaeTCH ceKTOp aKTHBHBix noMex no rnaBHOMy nenecTKy b BH^e CTpenKH 
(pHC.2.3). 

IIohchhm pa6oTy 6noKa II- 1 no CTpyKrypHoii cxeMe h BpeMeHHBiM rpa(J)HKaM 
pHC.6.30. 

HMnyjiBCBi pe^Koro 3anycKa PJIC «3an.I» (rpa(J)HK 1) no^aiOTCH Ha cxeMy 
3a^ep>KKH, KOTOpaa BBipa6aTBiBaeT HMnynBC ^jiHTenBHOCTBK) 1600-1700mkc 
(rpa<J)HK 2). CxeMa 3a^ep>KKH BBinonHeHa Ha >K^yni,eM MyjiBTHBH6paTOpe. ILnaBHaa 
peryjiHpOBKa jihtcjibho cth HMnyjiBca ocymecTBjraeTCfl peryjiHpOBKOH «3a^ep)K. 
HMn». 3tot HMnynBC AH(J)(j)epeHn,HpyeTca ^H(J)(J)epeHn,HpyK)Hi,eH H,enBK> h 
nojio>KHTejiBHBiM flH(J)(J)epeHLi,HpOBaHHBiM HMnyjiBCOM, cooTBeTCTByioni,HM 3a^HeMy 
(J)pOHTy HMnyjiBca 3a^ep>KKH (rpa<J)HK 3) 3anycKaeTca cxeMa pacnrapemifl. CxeMa 
pacniHpeHHH npencTaBJiaeT TaK)Ke )K^yni,HH MyjiBTHBH6paTOp. OHa (J)opMHpyeT 

nOJIO>KHTeJIBHBIH npflMOyrOJIBHBIH HMnyjIBC flJIHTeJIBHOCTBK) 600-700 MKC. 3tot 

HMnynBC nocTynaeT Ha HHTerpaTOp (nenB RC), (J)opMHpyK)Hi,HH HMnynBC 
noAaBJieHHa TpaneneHflajiBHoii (J)opMBi (rpa(J)HK 5). C BBixo^a HHTerpaTOpa HMnynBC 



no^aeTCfl Ha bbixohhoh KacKa^, c Harpy3KH KOTOporo HMnynBC no^aBJieHHH 
nono>KHTejiBHOH nonapHOCTH nonaeTca Ha YWl cy66noKa YFR-A, h3mchhh ero 
K03(J)(J)HH,HeHT ycHJieHHH (rpa(J)HK 6). IlapaMeTpBi HMnyjiBca nonaBJiemifl 
H3MemnoTC5i perynHpOBKaMH «Amiiji.» h «OopMa hmii» . 

6.2.7. Bjiok (J)opMHpOBaHHa HMnyjiBCOB IUAPy (OHIU) 

Bjiok OHIU npeAHa3HaneH ^na (J)opMHpOBaHHH HMnyjiBCOB KOMMyraHHH cxeM 
IUAPY npneMHBix KaHanoB. Oh (J)opMHpyeT HMnyjiBCBi nojiojKHTejiBHoii 

nOJiapHOCTH flJIHTeJIBHOCTBK) 100 MKC B KOHHe ^HCTaHHHH, Ha BpeMfl KOTOpBIX 

ocymecTBJiaeTCH BKJiiOHeHHe Heneii perynHpOBaHHa cxeM IUAPY cy66noKOB YII 1 !- 
A. 3th HMnyjiBCBi no^aiOTca Ha cy66noKH YIIH-A Bcex nara npneMHBix KaHanoB. 
CTpyKTypHaa cxeMa 6noKa npe^CTaBJieHa Ha pnc.6.3 1. 

HMnyjiBCBi penicoro 3anycica PJ1C 3anycKaK)T }K/iyiii,HH MynBTHBH6paT0p, 
ocymecTBJiflfl 3aflep>KKy HMnyjiBca KOMMyraHHH. ,IlTi<|)4)epeHii,HpyK)iii,a5i uenB 
(JjopMHpyeT HMnynBC, cooTBeTCTByiomHH 3aflHeMy cj)pOHTy HMnyjiBca 3a^ep)KKH. 
3thm HMnyjiBCOM 3anycKaeTca BTOpoii >K^yiu,HH MynBTHBH6paT0p, (J)opMHpyK)m,HH 
HMnynBC KOMMyTau,HH. HMnynBC KOMMyraHHH nepe3 coniacyiomHH SMHirepHBiH 
noBTOpHTenB no/jaeTca Ha rorrB 6y(J)epHBix ycHUHTeneH, c kotopbix HMnyjiBCBi 
KOMMyTau,HH (hmii UIAPYl...HMn IIIAPy5) nonaiOTCJi Ha cy66noKH YIR-A roira 
npneMHBix KaHanoB. 

6.3. npHHn,HnHajiBHaa cxeMa npneMHoro ycTpoiiCTBa 

3jieMeHTHoii 6a30H npneMHoro ycTpoiiCTBa HBJiaiOTCH TpaH3HCTOpBi h 

HHTerp aJIBHBie MHKpOCXeMBI. 

TpaKTBi npOMOKyTOHHoii nacTOTBi Bcex cy66noKOB BBinonHeHBi Ha noneBBix 

TpaH3HCTOpaX C ^ByMH H30JIHpOBaHHBIMH 3aTBOpaMH H HHflyHHpOBaHHBIM KaHaJIOM 

n-rana. rpacj)HHecKoe o6o3HaHeHHe TpaH3HCTOpa noKa3aHO Ha pnc. 6.32a. Oh HMeeT 
HHJKeKTHpyiomHH 3JieKTpon-HCTOK, BBixo^HOH 3JieKTpOA-CTOK h ynpaBJiaiomHe 
3JieKTpOABi-3aTBOpBi 31 h 32. CTpenKOH noKa3aH ran HH/ryiiripOBaHHoro KaHana - n. 

IlHTaHHe TpaH3HCTOpOB 3TOrO THna OCymeCTBJIHeTCH nOJIO>KHTeJIBHBIM 

HanpjDKeHHeM, nonaBaeMBiM Ha ctok. TpaH3HCTOpBi hmciot TaK Ha3BiBaeMyio 
npaByio nepexo^Hyio (cTOK03aTBOpHyio) xapaKTepncraKy (pnc. 6.326). B hhx ^na 
BBi6opa paGonen tohkh (ncxonHoro pe)KHMa cxeMBi) Ha 3aTBOp .hojdkho nonaBaTBca 
Hanpa>KeHHe CMemeHHH U 3 otoh >Ke nonapHOcra, hto h Ha ctok, T.e. nono)KHTejiBHoe 
HanpajKeHHe. 

IIpHMeHeHHe TpaH3HCTOpa c ^ByMH 3aTBOpaMH o6ecneHHBaeT pa3BA3Ky Heneii 
nocToaHHoro Hanp5DKeHH5i CMememifl h bxouhbix nepeMeHHBix Hanp^DKeHHii 3a cneT 
no^aHH hx Ha pa3HBie 3aTBOpBi. 

B BH^eoTpaKTax cy66noKOB HcnojiB3yiOTC5i GHnonapHBie TpaH3HCTOpBi THna n-p- 
n. Tpa(J)HHecKHe o6o3HaHeHHe TpaH3HCTOpa TaKoro rana noica3aHO Ha pnc. 6.32 b. 
Ero 3JieKTpOABi: 3MHTTep, KOJineKTOp h 6a3a. TpaH3HCTOpBi n-p-n TaK>Ke nHTaiOTca 
nojio>KHTejiBHBiM HanpiDKemieM, nonaBaeMBiM Ha KOJineKTOp. EnnojiapHBie 
TpaH3HCTOpBi HMeiOT npaByio nepexcznryio (KOJiJieKTOpHO-6a30Byio) 



xapaKTepHCTHKy, cneflOBaTejiBHO, HanpiDKemie CMememra npH BBi6ope pa6oHeii 

TOHKH TaK)Ke nOJIOJKHTeJIBHOe. B BH^eOTpaKTaX HCnOJIB3yK)TCa TaK)Ke MHKpOCXeMBI 

b KanecTBe onepauHOHHBix ycHJiHTenefi. 

PaccMOTpHM npHHu,HnHajiBHBie cxeMBi ochobhbix 3neMeHTOB npneMHoro 

yCTpOHCTBa. 

B ycHJiHTenax npOMOKyTOHHOH naeroTBi npHeMHHKa HcnojiB3yK)Tca KacKa^Bi c 
nocneflOBaTejiBHBiM hjih napanjiejiBHBiM nHTaHHeM. B KacKa^ax c 
nocne^OBaTenBHBiM nHTaHHeM hctohhhk nHTaHHa h bbixo^hoh KOHTyp b ctokoboh 
Henn BKJiK)HeHBi nocneflOBaTenBHO. CneflOBaTenBHO, nocToaHHaa cocTaBJunomaa 
CTOKOBoro TOKa npOTeKaeT nepe3 HH^yicTHBHOCTB KOHTypa. O^HaKO npOTeKaHHe 
nepeMeHHoro TOKa nepe3 hctohhhk nHTaHHa He^ony cthmo , oho mojkct npHBecTH k 
caMOB036y>KfleHHK) ycHUHTena 3a cneT oGparaoH cbjoh KacKa/iOB nepe3 o6ih,hh 

HCTOHHHK nHTaHHH. Il03T0My HeoGxO^HMa pa3B5I3Ka KaCKa^OB C nOMOIHBK) 
pa3Ba3BIBaK)Hl,HX (J)HJIBTpOB, yCTaHaBJIHBaeMBIX B Ka>KflOM KacKa^e. 

B KacKa^ax c napannenBHBiM nHTaHHeM n,enH npOTeKaHHH hoctoahhoh h 
nepeMeHHOH cocTaBJifliomHx CTOKOBoro TOKa pa3#ejieHBi c noMomBK) 
pa3flejiHTejiBHOH cmkocth h 3a^ana pa3BA3KH KacKa^OB no o6meMy HCTOHHHKy 
nHTaHHa 3HaHHTenBHO ynpomaeTca. 

6.3.1. IIpeflBapHTejiBHBiH YIIH 

npHHn,HnHaiiBHaa cxeMa nyilH npeneraBJieHa Ha pnc. 6.33. 

YcHJiHTenB TpexKacKa^HBiii c nocjie,noBaTejiBHBiM nHTaHHeM KacKa^OB h c 

OflHHOHHBIMH B3aHMHO paCCTpOCHHBIMH KOHTypaMH. 

KacKa^Bi no cxeMe onHHaKOBBi. IlHTaHHe ycHUHTena ocymecTBnaeTca ot 
HCTOHHHKa +12,6 B nepe3 pa3B50BiBaiomHe <})HJiBTpBi: o6ih,hh cJmjibtp J\p2, C2 (bhc 
KacKa^OB) h (J)HJiBTpOB b KajK^OM KacKa^e J\p2, C5 b nyilH-l, J\P2, C2 b nyn T I-2, 

nynH-3. 

Ha rae3flO «Bxo^ nH» ot CMecHTena CHraanoB nonaiOTCfl CHraanBi Ha 
npOMOKyTOHHoii nacTOTe Ha bxohhoh Komyp (CI 8, o6MOTKa 1, 2 LI) h Aanee nepe3 
TpaHC(J)opMaTOpHyK) cb«3b Ha 3aTBOp nepBoro KacKa^a. Bbixouhbic KOHTypBi Bcex 
KacKa^oB o6pa30BaHBi HHAyKTHBHOCTHMH (L2 b nyn 1 !-!, LI b nyn i i-2, nyn i i-3) 

H KOHCTpyKTHBHOH eMKOCTBK) CXCMBI - BBIXOflHOH eMKOCTBK) KaCKa^a, CMKOCTBK) 

MOHTa>Ka h bxoahoh eMKOCTBK) nocjieflyiomero KacKa^a. Pe3HCTOpBi R6 b IiyrR- 1 , 
R4 b nyn i i-2, R4, R5 b nyn i i-3, BKJHOHeHHBie napanjiejiBHO KOHTypaM, 
onpenenfliOT hx nonocy nponycKaHHH. Bxohhoh h bbixo^hoh KOHTypBi HacTpoeHBi 
Ha nacTOTy f np KOHTypa nepBoro h BTOporo KacKa^OB - Ha nacTOTBi f np + 5 MTh h fnp 
- 5 MTu, cooTBeTCTBeHHO. 

Uenn R5, C6 b nyn 1 !-!, R3, C3 b ocTanBHBix KacKa^ax - uenH aBTOCMememifl 

no CTOKOBOMy TOKy flJIH TepMOCTa6HJIH3ail,HH pa60HeH TOHKH CTOK03aTBOpHOH 

xapaKTepHCTHKH, ueroiMH R4, C4 b nynH-l, R2, CI b ocTanBHBix KacKa^ax 
o6ecneHHBaeTca nonana Hanpa>KeHHa CMemeHHfl na BTOpoii 3aTBOp .una BBi6opa 
paGoneii tohkh. UenB nepBBra 3aTBOp - hctok 3aMBiKaeTca nepe3 o6MOTKy 3-4 LI b 
nepBOM KacKa^e h ,3pl b ocTanBHBix. 



Bbixoh nyn 1 ! KoaKCHajiBHBiii Ha rae3flO 1112. ^jm cornacoBaHHH Btixo^a nyn 1 ! 
c KoaKCHanBHtiM KaGeneM cbcm HanpjDKeHHfl ocymecTBjraeTCJi nepe3 ^ejiHTejiB R4, 
R5. CornacoBamie o6ecneHHBaeTca TeM, hto pe3HCTOp R4 HMeeT conporaBJieHHe, 
paBHoe BOJiHOBOMy conpOTHBJieHHK) Ka6ejia. 

KoH^eHcaTopBi C7 b nepBOM KacKa^e, C4 b ocTanBHBix - nepexonHBie. 
Pe3HCTOpBi R3 b nepBOM KacKa^e, Rl b ocTajiBHBix - aHTHnapa3HTHBie. 3to 
conpOTHBJieHHK He6ojiBHiOH BenHHHHBi, racflmne napa3HTHBie KOJie6am«i b uenn 
6a3. 

Ha Bxo^e nyn 1 ! ycTaHOBJieHa uenB KOHTpojra TOKa CMecnrejui. C noMonrBK) 
(J)HJiBTpOB CI, J\pl BHe KacKa^a h C2, J\pl, C3 BHyTpH nepBoro KacKa^a 
BBiflejiaeTca nocTOAHHaji cocTaBjraiomaji TOKa CMecHrejra. OHa CHHMaeTca c 
^ejiHTejia Rl, R2 h conpOTHBJieHHJi /jenHTejia BBiGnpaiOTCfl TaK, hto6bi npH 
onTHManBHOM 3HaneHHH TOKa CMecHTejra noKa3aHHe H3MepHrejiBHoro npn6opa 
cocTaBJiHJio 55-70 mkA. H3MepHTejiBHBra npnGop naxojwrcsi Ha 6noKe IIPC, c 

KOTOpBIM UeilB CBa3aHa Hepe3 KOHTaKT III 1-3. 

6.3.2. Cy66jiOK UlOY 

npHHHHnHajiBHaa cxeMa cy66noKa npe^CTaBJieHa Ha pnc. 6.34. Cy66noK 
BKJiK)HaeT b ce6a 6 KacKa^OB HiHpOKonojiocHoro ynH, orpaHHHHTenB, 4 KacKa^a 
y3KononocHoro YII 1 !, aMnjinrynHBiH ^eTeKTOp h cxeMy BAPY. 

Ha bxoa cy66noKa nepe3 KoaKCHajiBHBiH pa3BeM 1111 («Bxon Ill») nocTynaK)T 
CHraajiBi c nynH. KacKa^Bi HiHpOKonojiocHoro YWi YUI- 1 - YI116 H^eHTHHHBi, c 

nOCJieflOBaTeJIBHBIM nHTaHHeM H C OUHHOHHBIMH B3aHMHO paCCTpOeHHBIMH 

KOHTypaMH. nepBBra, TperaH h nOTBiH KacKa^Bi HacTpoeHBi Ha nacTOTy f np + 5 MTu,, 
BTOpOH, HeTBepTBiii h HiecTOH - Ha nacTOTy f np - 5 Mru,. 

nnTaHHe KacKa^oB ocymecTBnaeTCH ot HCTOHHHKa +12,6 B nepe3 KOHTaKT 1115- 
1. B u,enH nHTaHHH KajK^oro KacKa^a pa3Bfl3BiBaK)in,He <J)hjibtpbi C3, JJpl b YI111 
(J\p2, C3, J\p2, C2 b flpyrnx KacKa^ax). Hepe3 uenn R3, CI b nepBOM, BTOpOM h 
TpeTBeM KacKa^ax h R2, CI b ocTanBHBix o6ecneHHBaeTca nonana Hanpa)KeHHa 
CMememra Ha BTOpBie 3aTBOpBi c nenBK) BBi6opa paGoneii tohkh. Kone6aTejiBHBie 

KOHTypBI BBinOJIHeHBI Ha HHflyKTHBHOCTH LI B Ka^KflOM KaCKa^e H KOHCTpyKTHBHOH 

eMKOCTH. Pe3HCTOpaMH R7 (R6, R4 b ^pyrnx KacKa^ax), bkjikdhshhbimh 
napajiJienBHO KOHTypaM, onpeflenaeTca Tpe6yeMaa nonoca nponycKaHHH 
KOHTypa. Henn R5, C4 (R4, C5, R3, C3 b ^pyrnx KacKa^ax) b HCTOKax 
TpaH3HCTOpOB HBJiaK)TCH ueroiMH aBTOCMemeHHJi fljia TeMnepaTypHOH CTa6HJiH3an,HH 
paGoneii tohkh. 

KoH^eHcaTOpBi C5 (C6, C4 b ^pyrnx KacKa^ax) - nepexo/iHBie KOH^eHcaTOpBi, 
pa3Ba3BiBaK)ni,He KacKa^Bi no hoctoahhoh cocTaBjraomeH CTOKOBoro TOKa. Ohh 
HCKJiK)HaK)T npOTeKaHHe ee nepe3 Bxo^HBie uenH KacKa^OB. ^poccenH J]pl 2-6 
KacKa^OB o6pa3yK)T conpOTHBJieHHe yrenKH nepBoro 3aTBOpa, 3aMBiKaK)mee uenB 
HCTOKa c 3aTBOpOM. B nepBOM KacKa^e aHanorHHHyK) (JtyHKHHK) BBinojiroieT 
pe3HCTOp R18 b cxeMe BAPY. ^jih noBBiniemM ycTOHHHBOCTH pa6oTBi ycHJiHTena 
b ueraix nepBBix 3aTBOpOB bkjikdhchbi aHTHnapa3HTHBie pe3HCTOpBi Rl Manon 
BenHHHHBi. Ha nepBBra KacKa^ YnH nocTynaeT TaK>Ke kohtpojibhbih CHraaji c 



6noKa EK. Kohtpojibhbih CHraaji bboahtch b uenB HCTOKa KacKa^a nepe3 ^enHTenB 
R4, R6. C TpeTBero KacKa^a CHraajiBi npOMe>KyTOHHOH nacTOTBi CHHMaiOTCfl c 
pe3HCTOpa R5 b uenH HCTOKa h nepe3 nepexonHoii KOH^eHcaTOp C2 nocTynaiOT Ha 
rae3AO 1113 "Bbix YIIH" h ^anee Ha bxoh cy66noKa YFR-A. 

B nepBOM KacKa^e ocymecTBnaeTCH BpeMemiafl aBTOMaTHnecicafl perynnpOBKa 
ycHJieHHH. HMnynBC BAPY OTpHHaTejiBHoii nojiflpHoera nonaeTCfl Ha 3aTBOp 
TpaH3HCTOpa nepBoro KacKa^a. Pa3B«3Ka neneii npOMOKyTOHHoii nacTOTBi h BAPY 
ocymecTBnaeTCH (Jjhjibtpom R8, C2. Bo btopom h TpeTBeM Kacica^ax 
ocymecTBnaeTCH pynHaa perynnpOBKa ycHJiemui. Perynnpyiomee HanpjDKeHHe 
noAaeTca Ha 3aTBOpBi TpaH3HCTOpOB nepe3 pa3Bfl3BiBaiomHe (JmnBTpBi R2, C2 (R2, 
C3). 

OrpaHHHHTenB (y3en J\er 111) npeACTaBJiaeT co6oh Kacica/i YIIH c HacTpoeHHBiM 
Ha npOMOKyTOHHyK) nacTOTy oahhohhbim KOHTypOM h c hohhjkchhbim 
Hanpa>KeHHeM nHTaHHa. KacKa# BBinonHeH Ha ppyx napanjiejiBHO bkjikdhchhbix 
TpaH3HCTOpax Tl, T2. nHTamie KacKa^a ocymecTBnaeTCH ot HCTOHmnca +20B c 
KOHTaKTa LQ5-2 nepe3 /jenHTenB HanpjDKeHHJi R14, R18, 3a6noKHpOBaHHBiH no 
npOMe>KyTOHHOH nacTOTe KOH^eHcaTOpaMH CI, CI. IloHHJKeHHoe HanpjDKeHHe 
nHTamM CHHMaeTca c pe3HCTOpa R18. 

HanpiDKeHHe CMememui Ha btopbix 3aTBOpax, onpeflejraomee nojiOKemie 
paGoneii tohkh, ycTaHaBUHBaeTca ^enHreneM Rl, R2, 3 a6noKHp ob aHHBiM 
KOH^eHcaTOpOM C2. KoneGaTenBHBiH Komyp KacKa^a o6pa30BaH HHflyKTHBHOCTBK) 
LI h KOHCTpyKTHBHOH eMKOCTBK) Kacica,na. Pe3HCTOpBi R12, R13 onpeflenaK)T 
nonocy nponycKaHHH Komypa. 

CHraanBi c nrapOKonojiocHoro Yim nocTynaiOT Ha nepBBie 3aTBOpBi 
TpaH3HCTOpOB nepe3 conpOTHBJieHHe yTenKH JJpl. UenB Rll, C3 - nenB 
aBTO CMem,eHHa . Pe3HCTOpBi R3 - RIO npeflHa3HaHeHBi ^jih pa3BH3KH Bcex 
aneKTponoB ^Byx napanjiejiBHO bkjikdhchhbix TpaH3HCTOpOB. J\jih cornacoBaHHH 
orpaHHHHTena co bxohom y3KononocHoro YIIH HanpiDKeHHe Ha Hero noflaeTca c 
flejiHTena R12, R13. KoH^eHcaTOp C6 nepexo^HOH. 

Y bbixo^hoh uenn orpaHHHHTena ycTaHOBJieHa cxeMa, oGecnenHBaiomafl 
KOHTponB bbixo^hbix CHraajiOB. OHa BBinonHeHa Ha ^eTeKTOpe J\\. UenB ^p3 , C5 - 
(J)hjibtp ^eTeKTOpa, pe3HCTOp R15 - Harpy3Ka ^eTeKTOpa, flpoccenB JJp2 
o6ecneHHBaeT uenB npOTeicaHHJi nocToaHHOH cocTaBJMiomeH TOKa ^eTeKTOpa. Hepe3 
flpoccenB J]p4 ^eTeKTHpOBaHHBie CHraajiBi bbibohatcji Ha rae3flO ThI "J\qt III" 
cy66noKa h nepe3 pe3HCTOpBi R16, R17 c 6jiokhpobohhbim KOH^eHcaTOpOM C8 - Ha 
H3MepHTenBHBiH npn6op 6noKa I1PC nepe3 KOHTaKT 1115-20. 

y3KononocHBiH YWl BKJiK)HaeT b ce6fl y3HBi yyi-yY3 h ^tY. TpH nepBBix 
KacKa^a (yyi-yy3) o^HHaKOBBi, BBinonHeHBi no cxeMe c nocjieflOBaTejiBHBiM 

nHTaHHCM H C OHHHOHHBIMH HaCTpOCHHBIMH Ha npOMOKyTOHHyK) HaCTOTy 

KomypaMH. IlHTaHHe ocymecTBnaeTCH ot HCTOHmnca +12,6 B. B Ka^K^OM KacKa^e - 

pa3B5I3BIBaK>IH,He (J)HJIBTpBI C2, Jlp2. Ha BTOpBie 3aTBOpBI nOAaKDTCH HanpH)KeHHa 

CMemeHHfl nepe3 racflmne pe3HCTOpBi R3 b yyi h R2 b YY2, YY3, 
3a6noKHpOBaHHBie cmkocthmh CI. 

KacKa^Bi HaMHoro 6onee y3KononocHBi, hqm KacKa^Bi IllYI! 1 !, no3TOMy b 

KOHTypaX yCTaHOBJieHBI KOH^eHCaTOpBI C3 BMeCTO KOHCTpyKTHBHBIX eMKOCTeil. 



Pe3HCT0paMH R5 (R4 b YY3) onpeflenaeTCH nonoca nponycicaHHfl KOHTypOB. IJenH 
R4, C4 b Wl h R3, C4 b yy2, yy3 o6ecneHHBaioT hctokoboc aBTOCMemeHHe. 
KoH^eHcaTOpti C5 - nepexo^HBie. B uenH HCTOKa nepBoro KacKa^a ycTaHOBJieH 
nepeMeHHBiii pe3HCTOp Rl "Per y". 3tot pe3HCTOp He 3a6jiOKHpOBaH cmkoctbk), 
no3TOMy 3thm pe3HCTOpOM oGecneHHBaeTca OTpHHaTejiBHaa oGparaaa cbjob no 
TOKy. PerynHpOBKa ycHJieHHa ocymecTBJiaeTca H3MeHeHHeM rny6HHBi oGparaoii 
CBH3H, KOTOpaa ocjia6naeT bxohhoh CHraan. KoH^eHcaTOp C6 ynynniaeT 
cornacoBaHHe Btixo^a orpaHHHHTena co bxohom y3KononocHoro ycHUHTena. 

HeTBepTtra KacKa/i BBinojmeH Ha napannejiBHO bkjhohshhbix TpaH3HCTOpax Tl, 
T2. IlHTaHHe ero ocymecTBnaeTca ot HCTOHHHKa + 20 B. CxeMa KacKa^a 
aHanorHHHa cxeMe Kacica/ia ^eT III. Otjihhhh cxeM cjie^yiomHe: 

OTcyTCTByeT ^ejinrejiB HanpiDKeHHA +2 OB, ycTaHOBJieH jihhib pa3Bfl3BiBaK)in,HH 
<j)HJiBTp R6, CI, C6; 

B KOJie6aTenBHOM KOHType HcnonB30BaH KOH^eHcaTOp C4 bmccto 
KOHCTpyKTHBHoii eMKOCTH b KacKa^e ^eTill. 

C Btixo^a ycHJiHTena nepe3 nepexo^HOH KOH^eHcaTOp C5 CHraanBi nocTynaiOT 
Ha ^eTeKTOp. ^eTeicrop o6ecnenHBaeT aMnnHTy^Hoe ^eTeicTHpOBaHHe h BBi^any 
CHraanoB Ha bbixo^, Ha cy66noK yilH-A, a TaioKe o6ecneHHBaeT kohtpojib 
bbixoahbix CHraanoB cy66noKa. ^eTeicrop BBinonHeH Ha AHOfle J\\ no cxeMe, 
aHanorHHHOH ^eTeKTOpy y3Jia ^eT III. Otjihhhc coctoht b tom, hto pe3HCTOp, 
flBHflK)Hi,HHCfl Harpy3Koii ^eTeKTOpa, pacnono)KeH b cy66noKe yilH-A. Hepe3 
flpoccenB ^p3 CHraanBi bbibo^tch Ha rae3flO ThI "J\qt y", a nepe3 nenB R14, R15, 
C8 - nocTynaK)T Ha H3MepHTenBHBiH npn6op 6noKa I1PC nepe3 KOHTaKTBi 1115-1 1. C 
^eTeKTOpa nepe3 KoaKCHajiBHBiii pa3teM 1114 "Bbixoa IUOy CHraanBi nonaiOTCfl b 
cy66noK yilH-A Ha KOMMyTaTOp, ocymecTBJifliomHH KOMMyrauHK) pokhmob c 

inoy h 6es inoy. 

CxeMa BAPy BBinonHeHa Ha TpaH3HCTOpax Tl, T2 y3Jia BAPy - PPyill. 

B HCXOflHOM COCTOflHHH (npH OTCyTCTBHH HMnyjIBCOB 3anyCKa) TpaH3HCTOp Tl 

3aKpBiT OTpHH,aTenBHBiM Hanpa>KeHHeM Ha nepBOM 3aTBOpe othochtcjibho HCTOKa, 
nonaBaeMBiM ot HCTOHHHKa - 20B nepe3 pe3HCTOp R5. IloTeHnHaji HCTOKa 
onpenenfleTCfl ^enHTeneM R7, R6. HMnyjiBC 3anycKa nono>KHTejiBHOH nonapHOCTH c 
KOHTaKTa 1115-16 nepe3 KHonKy KhI "Bbikji 3an", pa3,nejiHTejiBHBiH KOH^eHcaTOp C3 
h orpaHHHHTenBHBiH pe3HCTOp R3, ocna6jiHK)iii,HH BJinaHHe cxeMBi BAPy Ha nenB 
3anycKa, noerynaeT Ha nepBBiii 3aTBOp TpaH3HCTOpa Tl. ^HO^aMH J\\, J\2 
ocymecTBJiaeTca orpaHHHemie aMrninTynBi HMnyjiBca 3anycKa CBepxy h CHH3y. 
TpaH3HCTOp Tl OTKpBiBaeTca h KOH/ieHcaTopBi C6, C7 6bictpo 3ap5DKaiOTC5i nepe3 
OTKpBiTBiii TpaH3HCTOp no nenn: KOpnyc-KOHfleHcaTOpBi C6, C7 - ctok-hctok 

TpaH3HCTOpa - pe3HCTOp R7 - HCTOHHHK -20 B. He3aBHCHMO OT aMnJIHTyHBI H 

fljiHTenBHOCTH HMnyjiBca 3anycKa 3apa^ KOH^eHcaTOpOB npOHCxonnr ,a,o 
onpeneneHHoro noTeHnnana, <J)HKCHpyeMoro ahohom ^3, KOTOpBra no^KJiiOHeH k 
flenHTenK) RIO, Rll. npH 3apa^e j\o Hanp5DKeHH5i Ha pe3HCTOpe Rll ahou 
OTKpBiBaeTca h 3apa^ npeKpamaeTca. 

Ilo OKOHnaHHH HMnyjiBca 3anycKa TpaH3HCTOp Tl 3aKpBiBaeTca h KOH^eHcaTOpBi 
C6, C7 Me^JieHHO pa3p5DKaK)TC5i no nenn: hh>khhh oGioiaflKa KOH^eHcaTOpOB - 
^enHTenB R8, R9 - Bepxmra oGioiaflKa KOH^eHcaTOpOB. OKOHnaHne pa3pa^a 



KOH^eHcaTOpOB onpe/iejiHeTCH ^houom J\4, KOTOptra no^KJiiOHeH noTeHHHOMeTpy 
R13 /lenHTejia R12, R13, R14. IIo flocrroKeHHH Hanp5DKeHH5i Ha KOH^eHcaTOpax 
noTeHHHajia Ha pe3HCTOpe R13 ahou OTKptiBaeTca h HanpiDKeHHe Ha 

KOH^eHCaTOpaX OCTaeTCa HeH3MeHHBIM H paBHBIM Hanpa)KeHHK) Ha flBHJKKe 

noTeHH,HOMeTpa R13. 3to HanpjDKeHHe ycTaHaBUHBaeTca peryjinpOBKoii "HyjiB 

BApy. 

Hanpa>KeHHe c KOH^eHcaTOpOB C6, C7 nocTynaeT Ha napanjiejiBHO 

COeAHHeHHBie 3aTBOpBI TpaH3HCTOpa T2, HBJIHK)Hl,erOCH HCTOKOBBIM noBTOpHTeneM. 

Harpy3KOH ero aBJiaeTCH noTeHHHOMeTp R15 h H3MeHeHHeM ero conpOTHBJieHHH 
CMeroieTCfl aMnnHTy/ia HMnyjiBca BAPY (perynnpOBKa "YpOB BAPY"). HivrayjiBC 
BAPY nepe3 pa3Ba3BiBaK)m,HH (J)hjibtp C9 (y3en BAPY-PPyiU), R8, C2 (y3en 
yilll) no/iaeTCH b uenB nepBoro 3aTBOpa TpaH3HCTOpa nepBoro KacKa^a IliyilH. 

^Jlfl TOrO, HT06BI HMnyjIBC BAPY 6bIJI OTpHHaTeJIBHBIM (flJIfl KOMneHcau,HH 

nono>KHTejiBHoro HanpjDKeHHJi b uenH HCTOKa TpaH3HCTOpa T2) HanpjDKeHHe BAPy 
CKJiaABiBaeTca c OTpHHaTenBHBiM HanpH)KeHHeM, nonaBaeMBiM ot HCTOHHHKa -20B 
nepe3 pe3HCTOp R16. 

J\im HHflHKan,HH BBixo^Horo Hanp5DKeHH5i BAPy, 3a^aBaeMoro noTeHHHOMeTpOM 
R13 «HynB BAPy», HcnojiB3yeTca kohtpojibhbih npn6op 6noKa IIPC, 1115-14, 
noAKJiK)HaeMBiH nepe3 pe3HCTOp R17 h KOHTaKT 1115-14 cy66noKa. 

BKJiKDneHHe BAPy ocymecTBJiJieTCJi .nHCTaHHHOHHO c naHenH II^y^M c 
noMoni,BK) pene P2 no^aneS Hanp5DKeHH5i +27B nepe3 KOHTaKT 1115-27. Khohkoh 
Kh1"Bbikji 3an" npn bkukdhchhoh BAPy ocymecTBnaeTCH OTKJiiOHeHHe HMnyjiBCOB 
3anycKa ^jih ycTaHOBKH Hanp^DKeHHA Hyna BAPy. 

B pe>KHMe HacTpoiiKH h KOHTpona HcnonB3yeTca pyHHaa perynnpOBKa ycHJieHHa 
HiHpOKononocHoro yilH. IIpH 3tom BKJHOHaeTCfl pene PI c 6noKa IIPC no^aneS 
nHTaHHa Ha Hero nepe3 KOHTaKT 1115-29. KoHTaKTaMH 3-5 pene BKJiiOHaeTCfl u,enB 
no^aHH OTpHH,aTenBHoro HanpiDKeHHA perynHpOBamm Ha BTOpoii h TperaH KacKa^Bi 
Iliyil 1 !. Hanpa>KeHHe nonaeTca c pe3HCTOpa R2 ^ejiHTejiH Rl, R2 nepe3 

pa3B^3BIBaK)Hl,HH <})HJIBTp J\$\, CI. 

6.3.3. Cy66jiOK yiIH-A 

IIpHHH,HnHajiBHaH cxeMa cy66noKa npencTaBJieHa Ha pnc. 6.35. Cy66noK 

BKJIKDHaeT B Ce6fl OCHOBHOH yilH, aMnJIHTyAHBIH ^eTeKTOp, KOMMyTaTOp pOKHMOB 

IllOy h 6e3 IllOy, BH,neoycHJiHTejiB, cxeMBi HIAPy, MAPy h APII 

(flHCj)<|)epeHHHpOBaHHJl). 

yilH ceMHKacKa^HBiH. IlepBBie niecTB KacKa^OB o^HHaKOBBi. KajK^Bra KacKa^ 
BBinonHeH no cxeMe c ouhhohhbim HacTpoeHHBiM KomypOM h c nocjieflOBaTejiBHBiM 
nHTaHHeM. Ha bxoh cy66noKa nocTynaK)T axo-CHraajiBi c TpeTBero KacKa^a 
HiHpOKononocHoro ynH cy66noKa IllOy nepe3 KoaKCHajiBHBiii pa3teM "Bxon 
ynH" IlHTaHHe KacKa^OB ocymecTBnaeTCH ot HCTOHHHKa +12,6B nepe3 KOHTaKT 
1114- 1. B u,enH nHTaHHa Ka>Kfloro KacKa^a ycTaHOBJieHBi (J)hjibtpbi pa3BH3KH ,3plC3 
(J\p2, C2, J\p2, C3). HanpjDKemra CMemeHHJi Ha btopom 3aTBOpe ycTaHaBJiHBaiOTCfl 
racani,HMH conpOTHBJieHHaMH R3 (R2), 3a6noKHpOBaHHBiMH cmkoct^mh CI. B 



HCTOKax TpaH3HCTOpOB KacKa^OB ycTaHOBJieHBi Henn aBTOCMemeHHH c n,enBK) 
TepMOCTa6HJiH3aiiHH pe>KHMOB TpaH3HCTOpOB R4, C5 (R3, C5, R4, C4). 

K0Jie6aTeJIBHBie KOHTypBI 06pa30BaHBI HHflyKTHBHOCTflMH LI H eMKOCT^MH C4 

(C3). Pe3HCTOpBi R5 (R4) onpeflejraoT nonocy nponycicaHHfl KOHTypOB. 
KoH^eHcaTOpBi C6 (C5) - nepexonHBie, HCKJHonaiomHe npOTeKaHHe iiocto^hhoh 
cocTaBjraomeii CTOKOBoro TOKa KacKa^a bo bxohhoh uenH nocjie/ryiomero KacKa^a. 
Pe3HCTOpti R2 (Rl) b ueroix nepBtix 3aTBOpOB - aHTHnapa3HTHBie. 

Ha nepBtie 6a3Bi TpaH3HCTOpOB nepBoro h BTOporo KacKa^OB noflaeTCH 
Hanpa)KeHHe perynHpOBKH ycHJieHHH IUAPY jih6o PPY. B uenn hctokob 
TpaH3HCTOpOB neTBepToro, rorroro h inecToro KacKa^OB no,naK)TCfl HMnyjiBCBi 

nOAaBJieHHH nHJI006pa3HOH (|)OpMBI nOJIO>KHTeJIBHOH nonapHOCTH c 6noKa 

neneHraiiHH II- 1. Ohh noflaiOTCJi nepe3 ffnoffbi J\l b 4 KacKa^e, J\2 b 5 h 6 KacKa^ax, 
C03^aBaa naflemie HanpiDKeHHJi Ha pe3HCTOpax aBTOCMememifl R3 (R4), MHHycoM 
npHJio>KeHHBie k 3aTBOpy. 3thm o6ecneHHBaeTca yMeHBineHHe ycHJieHHH b kohhc 
^HCTaHUHH no Tpe6yeMOMy 3aKOHy. HMnyjiBCBi noflaBJiemifl nonaiOTCJi nepe3 
pa3Ba3BiBaK)iu,HH <J)HJiBTp ,3plCl (bhc KacKa^OB) h C2 b neTBepTOM KacKa^e. ^HO^BI 
o6ecnenHBaK)T pa3BH3Ky Heneii no^aHH HMnyjiBCOB b KacKa^Bi. C BBixo^a inecToro 
KacKa^a c eMKOCTHoro jxqjiwiqrk C5, C6 CHraanBi Ha npOMOKyTOHHOH nacTOTe 
nepe3 KoaKcnajiBHBiH BBixofl III2 "Oa3Hp. noMex" nonaeTCfl b cy66noK YIIH-Kl . 

Ce^BMOH KacKafl - y3en "YcHJi-fleTA", oGte^HHaeT b ce6e KacKa^ YW\ h 
aMnjiHTy^HBiii ^eTeKTOp. CxeMa ero aHanorHHHa cxeMe BBixozpioro ynH cy66noKa 
IHOy. Oh BBinonHeH Ha flByx napanjiejiBHO bkjikdhshhbix TpaH3HCTOpax Tl, T2. 
IlHTaHHe ero ocymecTBJifleTCfl ot HCTOHHHKa +20B nepe3 KonraKT III4-2. KacKa^ 
BKJiK)HaeT b ce6a u,enB ^p5C 1 - pa3Ba3BiBaK>in,HH no nHTaHHK) <})HJiBTp, ^enHTenB 
HanpH>KeHHH CMememui Ha BTOpon 3aTBOp R3, R8 c 6jiokhpobohhoh cmkoctbk) C3, 
n,enB aBTOCMemeHHH R13, C4 h KOJieGaTejiBHBiii Komyp LI, C5 c pe3HCTOpOM R14, 
onpeflenflKDiHHM nonocy nponycKaHHH KOHTypa. Pe3HCTOpBi R4- R7 h R9- R12 - 
pa3Bfl3BiBaioin,He conpOTHBJieHHH no 3neKTpoflaM napanjiejiBHO BKJiiOHeHHBix 

TpaH3HCTOpOB. 

HanpH)KeHHe c YnH nepe3 pa3,nejiHTejiBHBiH KOH^eHcaTOp C6 noflaeTCfl Ha 
^eTeKTOp. ^eTeKTOp BBinonHeH Ha flHOfle J\2. HenB ^p3, C7 - cJdhjibtp ^eTeKTOpa, 
flpoccenB J\p2 o6ecneHHBaeT HenB npOTeicaHHfl nocToaHHOH cocTaBjraomeH TOKa 
^eTeKTOpa. C BBixona .neTeKTOpa cHraajiBi nocTynaiOT jsjm flajiBHeHHieii o6pa6oTKH 
Ha KOMMyTaTOp (c KOHTaKTa 4 y3na), Ha cxeMy IUAPY, a TaioKe b uenn KOHTpona: 
nepe3 ApoccenB J\p4 Ha rae3flO "fler A" cy66noKa h nepe3 pe3HCTOpBi R17, R18 c 
6noKHpOBKOH eMKOCTBK) C9 Ha H3MepHTenBHBiH npnGop 6noKa IIPC nepe3 KOHTaKT 
1114-12. 

C bbixohob 6 h 7 KacKa^OB CHraanBi nonaiOTCfl Ha KacKa^Bi MAPY. 
PeryjiHpyK)Hi,He HanpiDKeHHA c KacKa^OB MAPY noziaiOTCfl Ha bxohbi 6 h 7 
KacKa^OB. Henn nonanH 3thx HanpjDKeHHH Gyzryr paccMOTpeHBi mme. 

Y3en "KoMMyT" co,nep}KHT KOMMyTaTOp pokhmob IIIOY h 6e3 IIIOY h cxeMy 
aBTOMaTHnecKOH perynHpOBKH nopora (flH(j)(J)epeHn,HpOBaHHa). Ha KOMMyTaTOp 
nocTynaK)T BH^eocHrHanBi OTpHH,aTenBHOH nonapHOCTH c ^eTeKTOpa cy66noKa 
IIIOY nepe3 KoaKCHajiBHBiii pa3i>eM 1113 "Bxo^ IHOY" h c ^eTeKTOpa ^aHHoro 
cy66noKa. Pe3HCTOpBi R2, R3, R4 aBJiaK)Tca Harpy3KOH Toro hjih ^pyroro 



fleTeKTOpa. Pe3HCTOp R2 npeflHa3HaHeH ocjiaGjiemui CHraanoB Ha Bxo^e 
BH^eoycHJiHTejia c uentio cornacoBaHHa .nHHaMHnecKHx /jHana30HOB BBixo,na YIIH 
h Bxo^a BH^eoycHJiHTejia. 

BKnioHeHHe pe>KHMa IUOY ocymecTBnaeTca flHcraHHHOHHO c nyntTa n,3y-4M 
no^aHeii Hanp5DKeHH5i -27B Ha pene PI h P2. Pene P2 nonKJuonaeT ko Bxozry 
BH^eoycHJiHTena .neTeKrop .namioro cy66noKa (npn bbikjhohchhom pene) hjih 
^eTeKTOp cy66noKa IUOY (npn BKraoneHHOM pene). Pene PI nonKJuonaeT 
cornacoBaHHyio Harpy3Ky Rl k Btixony HepaGoTaiomero neTeKropa. 

B H,eji5ix 3K0H0MHH KOJieu, TOKOCteMHHKa npn nepenane ynpaBjniioiii,Hx 
Hanpa>KeHHH H3 HH^HKaTOpHOH MaiHHHti b npHeMO-nepe,naioiiryio Ka6nHy 
npHMeHaeTca ynnoTHeHHe hx nyTeM nepe^aHH flByx pa3HonojiapHtix HanpjDKeHHH 
no ohhoh jihhhh. HanpiDKeHne BKJiiOHeHHH IUOY -27B nepe,naeTC5i no ohhoh 
jihhhh c HMnyjitcaMH no^aBneHHfl nono^KHTenBHOH nonapHOCTH Ha KOHTaKT LQ4- 1 5 
cy66noKa. J\moj\ J\\ KOMMyTaTOpa nponycKaeT Hanp^DKeHHe -27 B Ha pene PI, P2, a 
Aho^bi J\\ (J\2) b neTBepTOM, roiTOM h HiecTOM KacKanax yilH o6ecneHHBaK)T 
npoxoK^eHHe tojibko nono)KHTejiBHBix HMnyjiBCOB nonaBJiemui. 

HenB C2, R5, R6, J\2 npencTaBiuieT co6oh cxeMy APII, ocymecTBjniioiiryio 
AH(J)(J)epeHLi,HpOBaHHe CHraajiOB. BKmoneHHe ee ocymecTBiuieTCJi .nHCTaHHHOHHO c 
naHenH imy-4M nepe3 KOHTaKT 1114-26 Ha pene P3. Ilocjie nH<|)(|)epeHHHpyiomeH 
nenn CHraanBi nocTynaiOT Ha BH^eoycHJiHTenB. npn BBiKJHOHeHHoii 
AH(J)(J)epeHLi,HpyK)Hi,eH nenn CHraanBi c flenHTena R3, R4 noerynaiOT Ha 
BH^eoycHJiHTenB, MHHya ee. IIocKOJiBKy nocne ^n(J)(J)epeHLi,HpyK)Hi,eH nenn 
aMnnHTy^a HMnyjiBCOB yMeHBHiaeTca, Rim BBipaBHHBaHHa aMrniHTyn CHraanoB c 
AH(J)(J)epeHLi,HpyK)Hi,eH nenBK) h 6e3 Hee CHraan npn BBiKjnoHeHHoii 
AH(J)(J)epeHnHpyK)meH nenn CHHMaeTca c pe3HCT0pa R4 flejiHTena, T.e. c 
0CJia6neHHeM. 

B BH^eoycHJiHTene (y3en «Bn,neoyc A») ocyin,ecTBJuieTC5i ycHJieHHe 3xo- 
CHraajiOB no moihhocth h corjiacoBamie BBixona cy66noKa c KoaKCHanBHBiM 
Ka6eneM. BHneoycnjiHTejiB nByxKacKanHBiii. IlepBBiH KacKa^ BBinoimeH no 
MHKpocxeMe yi, BTOpOH - Ha TpaH3HCT0pe Tl no cxeMe SMHirepHoro noBTOpHTena. 
J\jik yBenHHeHHa npeneiiOB ycHJieHHa nHTaHHe MHKpocxeMBi h TpaH3HCT0pa 
ocymecTBJifleTCH flByMa pa3HononapHBiMH HanpiDKeHHAMH. Ha MHKpocxeMe c 
noMomBK) CTaGnjiHTpOHa ^3 ot HCTOHHHKa -20B nepe3 racani.ee conpOTHBnemie R8 
ycTaHaBUHBaeTca OTpHnaTejiBHoe Hanp^DKeHne -12 B, a no jiokhtcjibho e 
Hanpa>KeHHe nonaeTca ot HCTOHHHKa +12,6 B. Ha TpaH3HCT0p nonaiOTCfl 
Hanpa)KeHHa ot hctohhhkob -20 B h +20B HenocpencTBeHHO. Pa3B«3Ka no ueroiM 
nnraHHa ocyin,ecTBJuieTC5i (J) hjibtp aMH R9, C4 h CI. 

3xo-CHraajiBi noerynaiOT Ha bxoh MHKpocxeMBi Yl. J\hor J\l OTceKaeT 
nono>KHTejiBHBie bbi6pocbi Hanpa>KeHHH. Pe3HCTOpaMH Rl, R4 h CTaGnnHTpOHOM J\2 
ycTaHaBUHBaeTca HanpiDKeHHe CMemeHHa flna BBi6opa paGoneii tohkh. HenB C3, 
R5, C2 o6ecneHHBaeT KOppeKinno aMnjiHTynHO-HacTOTHoii xapaKTepHCTHKH 
KacKana. Pe3HCTOpBi R3, R7 aHTHnapa3HTHBie. 

C BBixo^a MHKpocxeMBi CHmanBi nocTynaiOT Ha 6a3y TpaH3HCTOpa Tl. 
Harpy3KOH SMHirepHoro noBTOpHTena aBJiaeTca pe3HCTOp RIO. B BHneoycnjiHTejie 
npHMeHeHa rny6oKaa OTpHuaTejiBHaji o6paTHaa cbjob c SMmrepa TpaH3HCTOpa 



nepe3 n,ent Rll, R6, R2, Ha bxoh mhkpocxcmm. 3Ta o6paTHaa cbjob noBtiniaeT 
ycToiiHHBOCTB pa6oTBi ycHJiHTena npH ycHJieHHH moihhbix CHrHanoB h 
o6ecneHHBaeT pa6oTy BHneoycHJiHTejra Ha Harpy3Ky 75 Om. Ko3(J)(J)HH,HeHT 
o6paTHOH cbjoh 6jih30k k enHHHHe. IIo3TOMy K03(J)(J)HLi,HeHT ycHJieHHH HanpjDKeHHii 
6jih30k k enHHHue, ycHJieHHe CHrnanoB ocymecTBjraeTCJi no moihhocth (no TOKy). 

Btixo^HBie CHraajiti aMmiHTynHoro Tpaicra CHHMaiOTca c KOHTaKTa 1114-21 Ha 
bbixoa cy66noKa h ^anee c KoaKCHajiBHoro BBixona 6jioica IIAK nonaiOTCfl Ha niKa<J) 
IJC/m. BBixo^HBie CHraajiti MoryT 6bitb npOKOHTpojiHpOBaHBi Ha mesne "Bbix A". 

CxeMa MAPy BtinonHeHa OTnenBHBiM y3H0M MAPY b BHne nByx He3aBHCHMBix 
cxeM perynHpOBaHHa ycHnemifl 6 h 7 KacicanoB YIIH cooTBeTCTBeHHO. KajKnaa H3 
cxeM conepmrr neTeicrop {J\2 nna 6 Kacicana, ^5 nna 7 Kacicana) h ycHJiHTent c 
<J)HJiBTpOM (Ha TpaH3HCTOpe Tl nna 6 KacKana h T2 nna cenBMoro). C BBixonoB YIIH 
CHHMaiOTCfl CHraanBi nepe3 nepexonHBie KOHneHcaTOpBi C5 (c 6 KacKana) h c CIO (c 
7 KacKana). 

IIpHHn,Hn pa6oTBi cxeM MAPY KacKanoB YIIH onHHaKOB. PaccMOTpHM ero Ha 
npHMepe 7 KacKana c yica3aHHeM b CKo6Kax aneMeHTOB cxeMBi MAPY 6 KacKana. 

IIpOAeTeKTHpOBaHHoe OTpnnaTenBHoe Hanp^DKeHHe BBinenaeTCfl Ha Harpy3Ke 
neTeKropa Rll, R16 (R5) h nepe3 crna>KHB aiomHii (Jjhjibtp C8, R7 (C4, Rl) 
nonaeTOi Ha nepBBra 3aTBOp TpaH3HCTOpa T2 (Tl). Ohjibtpom onpenenaeTCJi 
nocTOHHHaa BpeMeHH MAPY. Pe3HCTOp R8 noBBiniaeT ycTOHHHBOCTB pa6oTBi 
cxeMBi MAPY. 

IlHTaHHe TpaH3HCTOpOB OCyHl,eCTBJIHeTCH OT HCTOHHHKOB +20 B H -20 B H 

HanpjDKeHHe Ha croicax ycTaHaBUHBaeTca c noMomBio CTaGnjiHTpOHa ^1 Ha ypOBHe 
+9 B, a Ha Hcroicax c noMomBio CTaGnjiHTpOHa ^6 Ha ypOBHe -9 B. YcHJiHTenB 
BBinonHeH no cxeMe HCTOKOBoro noBTOpHTena. CraajKemioe OTpHuaTenBHoe 
HanpH)KeHHe Ha nepBOM 3aTBOpe noBTOpaeTCH b Harpy3Ke HCTOKOBoro 
noBTOpHTena RIO (R4) h nonaeTca nna perynHpOBaHHH nepe3 (Jjhjibtp R14, C2 
(R13, C2) Ha nepBBra 3aTBOp 7 (6) KacKana yOT. 

J\ji5i yBenHHeHHH ray6HHBi peryjinpOBaHHa npHMeHeHa nono^KHTenBHaa 
o6paTHaa CBa3B c BBixona KacKana YIIH (Bxona cxeMBi MAPY) Ha bbixo/i cxeMBi 
MAPY (hctok TpaH3HCTOpa) nepe3 npoccenB J\p2 (^pl) cxeMBi MAPY. B 7 
KacKane CHraaji 6onee moiuhbih, no3TOMy b hcm npHMeHeHa cxeMa ^3, R6 nna 
yMeHBnieHHH BpeMeHH BOceraHOBnemifl ycHnemifl nocne neiicTBHJi MAPY. 

Pe3HCTOpOM R9 (R2) c KOHneHcaTOpOM C7 (C2) ycTaHaBJiHBaeTca HanpjDKeHHe 

CMeHl,eHHH Ha BTOpOH 3aTBOp TpaH3HCTOpa. 

BKJiKDneHHe MAPY ocymeerBnaeTCJi c noMomBio pene P1-P3. 3necB TaK>Ke 
HcnojiB3yeTca ynnoTHeHHe KOMaHn no o^hoh jihhhh (BKraoHemie pene MAPY h 
BKJiKDneHHe pene nHCTaHiniOHHoii peryjiHpOBKH ycHJieHHH CUPY) b cxeMe UIAPY). 
BKJiKDneHHe MAPY ocymecTBnaeTCH nonaHeii HanpjDKeHHA +27 B, a BKmoHemie 
^Py - HanpH)KeHHeM - 27 B. ^HonoM J\4 ocymecTBnjieTCJi ceneKHHA HanpiDKeHHA 
+ 27 B 3anHTKH pene P1-P3. npH BBiKJiK)HeHHBix pene PI h P3 (BBiicniOHeHHOH 
MAPY) Harpy3Ka hctokobbix noBTOpHTeneH 3aKOponeHa Ha Kopnyc. npH 
BKJiK)HeHHH MAPY 3Ta uenB pa3pBiBaeTca h Hanp^DKeHHe c hctokobbix 
noBTOpHTeneii nocTynaeT Ha KacKanBi YWi nna peryjiHpOBaHHH K03(J)(J)HLi,HeHTa 
ycHJiemifl. C noMom,BK) pene P2 npH 3tom BKJHOHaeTca n,enB ^1, Rl, 



npeAHa3HaHeHHaa ^jm OKaraa ,ziHana30Ha (fmyKTyauHH npH HajiHHHH Ha Bxo^e Yim 
noMexoBtix CHraanoB 6ojibihoh moihhocth. AHajiorHHHyio ponB bbhiojih^kdt 
nocToaHHO BKJiKDneHHBie Ha Bxo^ax rorroro h niecToro KacKa^OB uenH J\\, Rl. 

CxeMa IUAPy BBinonHeHa b BH^e OT^enBHoro y3Jia IUAPY. OHa o6ecnenHBaeT 
BBipa6oTKy Hanpa>KeHHH IUAPY h KOMMyTauHio pe>KHMa IUAPY h pe)KHMa pyHHOH 
perynHpOBKH ycHJieHHH (PPY), HcnonB3yeMoro npH HacTpOHKe annapaTypti. CxeMa 
UJAPY BKJiiOHaeT npe#BapHTejiBHBiH ycHUHTenB Ha TpaH3HCTOpe T2, 3JieKTpOHHBiH 
kjhoh Ha flHO^ax J\2 - J\5, HHTerpaTOp R7, C4 h ycHJinrejiB nocToaHHoro TOKa 
(YIIT) Ha TpaH3HCTOpe Tl. 

Hanp^DKeHHe c aMnjiHTy^Horo ^eTeKTOpa nepe3 ^ejiHTejiB R17, R14 nonaeTca Ha 
nepBBiii 3aTBOp TpaH3HCTOpa npe^BapHTejiBHoro ycHUHTena. IlHTaHHe TpaH3HCTOpa 
ocymecTBnaeTca ot HCTOHHHKa +20 B. Pe3HCTOp R13 b uenn HCTOKa oGecnenHBaeT 
OTpHH,aTenBHyK) o6paTHyK) cbjob no TOKy ^na oGecneneHHA hhhchhocth ycHJieHHa 
b HiHpOKOM ^HHaMHHecKOM ,miana30He. C Harpy3KH KacKa^a-pe3HCTOpa R12, 
HanpH)KeHHe nocTynaeT Ha ^enHTenB RIO, Rl 1, noflKJHOHeHHBiii k HCTOHHHKy -20 B. 
Pe3HCTOpBi RIO, Rll, R12 noAo6paHBi c yneroM no^aHH Heo6xo,HHMoro 3HaneHHa 
HanpH)KeHHa Ha bxoh YIIT. 

CnrHajiBi c .nenHTejis nocTynaiOT Ha bxoa sJieicrpOHHoro Kjnona. 3neKTpOHHBiH 

KJHOH COCTOHT H3 TpaHC(J)OpMaTOpa Tpl, flHOflOB J\2-J\5 H HenOHKH R7, C9 H 

npeAHa3HaneH rjw nonKJiiOHeHHfl BBixo^a npenBapHTejiBHoro ycHJiHrejra ko Bxozry 

YIIT TOJIBKO npH HaJIHHHH KOMMyTHpyK)IH,HX HMnyjIBCOB UJAPY c 6noKa OHUJ. 

HMnynBCBi KOMMyTau,HH UJAPY nepe3 KOHTaKT 1114-17 nonaiOTCJi Ha nepBHHHyio 
o6MOTKy TpaHC(J)opMaTOpa Tpl. Pa3HonojiapHBiMH HMnynBcaMH Ha btophhhoh 
oGmotkc ero OTKpBiBaiOTCfl ^ho^bi ^2-^5, o6ecneHHBaa npoxoK^eHHe CHraanoB, 
T.e. 3aMBiKaeTca u,enB (J) op MHp o b aHH>i ynpaBJMiomero HanpjDKemifl UJAPY. 
OflHOBpeMeHHO 3apa>KaeTca KOH^eHcaTOp C7. IJo OKOHHamno HMnyjiBca UJAPY 
KOH/ieHcaTop C7 Me^JieHHO pa3p5DKaeTC5i nepe3 pe3HCTOp R9, a BejiHHHHa h 
nonflpHOCTB Hanpa>KeHHa Ha HeM oGecnenHBaeT Ha^e>KHoe 3annpaHHe .hhohob. 

B HHTerpaTOpe C4, R7 3anoMHHaeTca ypOBeHB Hanpa)KeHHa c 
npe^BapHTenBHoro ycHJiHTejra npaKTHnecKH Ha BecB nepHOfl cjie^OBaHHa. 3to 
HanpH)KeHHe noerynaeT Ha nepBBiii 3aTBOp TpaH3HCTOpa Tl. Hctok TpaH3HCTOpa 
nonKJnoneH k HCTOHHHKy -20B, a ctok ero nepe3 ahou J\l 3a3eMJieH, HeM 
o6ecneHHBaeTca tojibko OTpHuaTejiBHoe Hanp5DKeHHe Ha BBixone YIJT. Co 
ctokoboh Harpy3KH YIJT R6 ynpaBJMiomee HanpjDKeHHe UJAPY nepe3 HOpManBHO 
3aMKHyrBie KOHTaKTBi pene PI CHHMaeTOi Ha pe3HCTOp R18 h nepe3 
pa3Ba3BiBaK)Hi,He pe3HCTOpBi R15 h R16 nonaeTca Ha 6a3Bi TpaH3HCTOpOB 1 h 2 
KacKa^a YIJU /ijm peryjiHpOBaHHa. 

IJepeMeHHBiM pe3HCTOpOM R4 "YpoB. UJAPY" flenHTena R3, R4, R5 
ycTaHaBUHBaeTca HCxo^Haa BenHHHHa ynpaBJiaiomero Hanp5DKeHH5i, 
onpenejifliomafl HOMHHanBHoe 3HaneHHe ypOBHa niyMOB Ha BBixone ^eTeKTOpa. 
Emkoctb C3 aBJiaeTca 6jiokhpobohhoh b u,enH HCTOHHHKa -20 B, a KOH^eHcaTOp C5 
- pa3Ba3BiBaK)Hi,HH no npOMOKyTOHHOH nacTOTe. 

PyHHaa perynnpOBKa ycHJieHHH mo>kct ocymecTBJMTBCJi mcctho (PPY) jih6o 
flHCTaHHHOHHO c naHenH IJ r Ziy-4M CZJPY). KoMMyraHHA pokhmob perynnpOBKH 
ycHJieHHa ocymecTBjraeTCfl c noMomBio pene P 1 , P2 no/janeS Ha hhx HanpiDKeHHA 



-27 B. IIocKOJiBKy pokhmbi IHAPY-^PY n MAPY BKJiiOHaiOTca c 11^-4^1 no 
onHoii nenn, pa3nenemra n,enen KOMMyranHH pene HcnonB3yK)T nnonBi ^6, J\l, 
/J 8, BBi^ejiaiomHe HanpiDKeHHe - 27 B. 

PPy o6ecneHHBaeTca BKraoHemieM pene PI nonaneH Hanp5DKeHH5i - 27 B nepe3 
KOHTaKT 1114-30. IIpH 3tom KOHTaKTaMH 4-5 cpa6oTaBinero pene nonKniOHaeTCfl 
noTeHi],HOMeTp Rl "PPY" nennren5i HanpjDKemui - 20 B Rl, R2 h HanpjDKeHne 
perynHpOBaHHa nonaeTca no toh hkq uenn, hto h IUAPY. 

B pe>KHMe ^PY BKJiiOHaeTCH pene P2 nonaHen Hanp5DKeHH5i - 27 B nepe3 
KOHTaKT 1114-28 n nnofl ^6. Ilpn cpa6aTBiBaHnn pene pa3pBiBaeTca nenB PPY, a 
noflKJiiOHaeTCH nenB JJPY. PerynnpOBKa ycnneHna ocymecTBJiaeTca 
noTeHnnoMeTpOM Ha n,Hy-4M, aHanornnHBiM PPY b y3Jie IUAPY. HanpjDKeHne c 
Hero nocTynaeT nepe3 KOHTaKT 1114-22 ana peryjinpOBaHHa Ha 1 h 2 KacKanBi YWi. 

63 A. Cy66jioK YIIH-Kl 

IlpHHn,HnHaiiBHaH cxeMa cy66jiOKa npencTaBneHa Ha pnc. 6.36. 

Oh BKJiiOHaeT KOMMyTaTOp pokhmob (J)a3HpOBaHHa, ycHJinrejiB (J)a3HpyK)Hi,Hx 
HMnyjiBCOB, (J)a3HpyK)mHH KacKa^, KorepenraBiH reTeponnH, 6y<J)epHBiH ycnjiHTeiiB 
h cornacyiomHH KacKan,. 

KoMMyTaTOp pokhmob (J)a3HpOBaHHa BBinoimeH Ha y3Jie "KoMMyT" h BKJiBonaeT 
b ce6a flBa ycnnnTenfl npOMe>KyTOHHOH nacTOTBi (Ha TpaH3HCTOpax Tl h T2) c 
oGmeii Harpy3Koii. Ha bxoh KacKana Tl nonaiOTCfl c cy66noKa AilH 30HnnpyioiiiHe 
HMnyjiBCBi, npeo6pa30BaHHBie Ha npOMOKyTOHHyio nacTOTy c KoaKcnajiBHoro 
pa3BeMa 1112 "Oa3Hp. 30HnHp" h KacKa^ BKJiK)HaeTca b pe)KHMe (J)a3npOBaHH5i 

30HAHpyK)Hl,HM CHmaJIOM. MepeS pa3Bfl3BIBaK)IH,HH pe3HCTOp Rl H KOaKCHaJIBHBIH 

pa3BeM 1111 "KoHTp. hmii" 30H^HpyK)Hi,He HMnyjiBCBi nepenaiOTOi TpaH3HTOM Ha 

6JI0K KOHTpOJIH BK (J)OpMHpOBaHHH KOHTpOJIBHBIX HMnyjiBCOB. Ha yCHJIHTeJIB T2 

nonaiOTCJi CHraajiBi npOMe>KyTOHHOH nacTOTBi c niecToro KacKana YnH cy66noKa 
YnH-A nepe3 KoaKCHanBHBiii bxoh H13 "Oa3Hp. noMex" h ycnjiHTeiiB BKjnoHaeTca 
b pe>KHMe <J)a3HpOBaHHH noMexoH. 3th >Ke CHraajiBi nepenaiOTCfl TpaH3HTOM nepe3 
pa3BeM 1117 "Bbix cnrH" Ha (J)a30BBie neTeKropBi niKa(J)a HC^IL 

nnTaHHe KacKanoB ocymecTBnaeTCfl ot ncTOHHHKa +12,6 B nepe3 

pa3Ba3BIBaK)Hl,HH (J)HJIBTp JSpl, C9. Pe3HCTOpaMH R3 H R7 C 6jIOKHpOBOHHBIMH 

eMKOCTHMH C2 h CI 2 ycTaHaBnnBaeTca Hanp^DKeHne CMenjeHna Ha BTOpBie 3aTBOpBi 
TpaH3HCTOpOB. HeroiMH R5, C6 h R6, C8 C03naeTC5i aBTOCMemeHne KacKanoB. 
BxonHBie KOHTypa KacKanoB - LI, C3 h L2, Cll. C o6in,en ctokoboh Harpy3KH R4 
nepe3 nepexonHoii KOHneHcaTOp C5 ocymecTBnaeTCfl BBinana cnraanoB Ha bxoa 

yCHJIHTeJIH (J)a3HpOBaHHH. 

Bh^ (J)a3HpOBaHHH npH MecTHOM ynpaBJieHHH ycTaHaBJiHBaeTca 
nepeKJiKDHaTeneM Bl "Oa3Hp noMex. - cj)a3Hp 30Hn". npn 6oeBOH pa6oTe 
annapaTypa pa6oTaeT b pe)KHMe <J)a3HpOBaHHH noMexoii. Pokhm <J)a3HpOBaHHa 
30HAHpyK)Hi,HM HMnyjiBCOM HcnoiiB3yeTca tojibko npn npOBepKe H HaCTpOHKe 
CHCTeMBi CJJJX. nepeBO/i cy66noKa b pe>KHM MecTHoro ynpaBJieHHH ocymecTBnaeTOi 
c noMoni,BK) pene P4, nnTaHHe Ha KOTOpoe nonaeTCJi nepe3 KOHTaKT 1116-30. 



KoHTaKTaMH 3-5 3Toro pene o6ecneHHBaeTca nepenana Hanp5DKeHH5i - 27 B Ha 
nepeKJHonaTejiB <J)a3HpoBaHHH Bl. 

IIpH (J)a3HpOBaHHH 30HnHpyioiii,HM CHraanoM nepeKJiKDHaTenB Bl bkukdhch, 
Hanpa>KeHHe - 27 B nocTynaeT nepe3 KHonKy KH1 Ha pene PI h, KpOMe Toro, nepe3 
ApoccenB J]p2 Ha pene P2 h P3. KoHTaicraMH 3-5 pene PI CHHMaeTca 3anHpaK)mee 
Hanpa>KeHHe - 20 B co Bxona TpaH3HCTOpa Tl h TpaH3HCTOp OTKpBiBaeTca. 
TpaH3HCTOp T2, Hao6opOT, 3anHpaeTca HanpjDKeHHeM - 20 B, a KOHTaicraMH pene 
P3 3aMBiKaeTca bxoa (J)a3HpOBaHHfl noMexoii Ha Kopnyc b n,enax ynynnieHHfl 
pa3BH3KH MOKny KacicanaMH KOMMyTaTOpa. 3oHnHpyioiii,He HMnynBCBi nocne 
ycnneHHfl KacicanoM Tl nocTynaK)T Ha bxoh ycnnHTena (J)a3Hpyioiii,Hx HMnynBCOB. 
IIpH <J)a3HpOBaHHH noMexoii nepeKnKDnaTenB Bl BBiicniOHeH, pene P1-P3 
oGecToneHBi. KoHTaKTaMH pene PI nonaercfl Hanp^DKeHHe - 20 B Ha 3aTBOp 
TpaH3HCTOpa Tl, 3anHpaa ero, KoHTaKTaMH pene P2 CHHMaeTca 6onBHioe 
OTpHH,aTenBHoe Hanp^DKeHHe co Bxona TpaH3HCTOpa T2, a yeraHaBnHBaeTCfl 
He6onBHioe OTpHuaTenBHoe HanpiDKeHHe c nenHTena P8, P9, onpenenaiomee 
HCxonHBiH K03(J)(J)HH,HeHT ycnneHHA Kacicana, KoHTaKTaMH pene P3 Ha bxo^ 
TpaH3HCTOpa T2 nonaiOTCJi 3xo-CHrHaiiBi c cy66noKa YIIM-A. Ilocne ycnneHHH bo 
btopom ycnnHTene ohh nonaiOTCJi Ha bxoa ycnnHTena (J)a3HpyK)Hi,Hx HMnynBCOB. 

npe^ycMOTpeH eme ohhh pe>KHM - c noMOiiiBK) KHonKH KhI "KoHTponB" npn 
BKnK)HeHHOM nepeicniOHaTene (J)a3HpOBaHHa (icorna Bee pene P1-P3 BicniOHeHBi). 
npn HajKaTHH KHonKH pa3pBiBaeTC5i u,enB nnraHHfl pene PI, 3aKpBiBaeTca 
TpaH3HCTOp Tl. 3aKpBiTBiM oeraeTCfl h TpaH3HCTOp T2. CnenoBarenBHO, 
KorepeHTHBiii reTeponHH He (J)a3HpyeTca hh tcm, hh npyrHM h reHepnpyeT 
Kone6aHHa co cnynaiiHOH HananBHOH <J)a30H. npn npoxoKnemiH KOHTponBHoro 
cnrHana b TpaKTe pa3HOCTB (J)a3 Me>K,zry hhm h HanpjDKeHHeM KorepeHTHoro 
reTepo^HHa MeHaeTca b KajKnoM nepnone cnenoBamifl. KoHTp onBHBiii cnraan c 
BBixona (J)a30Boro neTeKTOpa Ha KOHTponBHOM ocnnnnorpa^e 6yneT hmctb 
ropH30HTanBHyK) HiTpnxoBKy, H3MeHaacB no aMnnHTyne ot MaKCHManBHoii 
OTpHH,aTenBHOH no MaKCHManBHoii nono>KHTenBHOH (pHC. 6.37). 

npn 6oeBoii pa6oTe pene P4 oricniOHeHO h He3aBHCHMO ot nono)KeHHa 
nepeKnK)HaTena Bl pene P1-P3 oGecToneHBi h peanH3yeTca pe)KHM (J)a3HpOBaHHa 
noMexofi. 

YcnnHTenB <j)a3HpyioiiiHx HMnynBCOB nflraicacKanHBiii (y3nBi YOH-1 - YOH-5). 
Oh npeAHa3HaHeH nna ycnneHHa Hanp^DKemifl <J)a3HpOBaHHH KorepeHTHoro 
reTepo^HHa h 3anep5KKH (J)a3Hpyioiii,ero HanpjDKeHHJi Ha BpeMH, cpaBHHMoe c 
flnHTenBHOCTBK) 30HAHpyK)Hi,ero HMnynBca npn nacTOM 3anycKe. 3anep>KKa 
HeoGxo^HMa ana HeKOMneHcanHH CHraanoB n,eneii b pe>KHMe BHenmeii 
KorepeHTHOCTH. H3BecTHO, hto b nK)6oM Kacicane HMeeT MecTO 3anep>KKa CHraanoB. 
3to He^ocTaTOK Kacicana h ero BnnaHHe cnenyeT yMeHBHiaTB. 3necB jKe 
HcnonB3yeTca 3to flBnemie h BBi6paH ran KacicanoB, KOTOpBie o6ecneHHBaK)T 
^ocTaTOHHO 6onBHiyK) 3a^ep)KKy. J\jik 3Toro HcnonB3yK)Tca KacicanBi c nByMA 

B3aHMHO CBa3aHHBIMH KOne6aTenBHBIMH KOHTypaMH. KaJKHBIH TaKOH KacKa^ 

3aaep>KHBaeT CHraanBi Ha 0,25 - 0,3 mkc. 



KacKa^ti ycHUHTenfl HflenrHHHBi, BBinojraeHBi no cxeMe c nocjieflOBaTejiBHBiM 
nHTaHHeM, neTBipe KacKa^a Ha oahhohhbix TpaH3HCTOpax, nflTBiii - Ha flByx 
napanjiejiBHO bkjibohchhbix TpaH3HCTOpax Tl, T2. 

IlHTaHHe nepBBix neTBipex KacKa^OB ocymecTBnaeTCH ot HCTOHHHKa +12,6 B. 
3neMeHTBi cxeMBi paccMOTpHM Ha npHMepe nepBoro KacKa^a. B Ka^OM KacKa^e 
pa3Ba3BiBaK)Hi,HH (J)HJiBTp no uenn nHTaHHH J]p 2, C2. HanpjDKemie CMememra Ha 
BTOpOM 3aTBOpe ycTaHaBUHBaeTCfl racamHM pe3HCTOpOM R3 c 6jiokhpobohhoh 
eMKOCTBK) CI. UenB R4, C4 o6ecneHHBaeT aBTOCMememie, R2 - aHTHnapa3HTHoe 
conpOTHBJieHHe. KoneGaTejiBHaa CHCTeMa KajK^oro KacKa^a coctoht H3 BBixonHoro 
KOHTypa ^aHHoro KacKa^a LI, C3 h Bxo^Horo KOHTypa nocjie/ryiomero KacKa^a LI, 
CI c eMKOCTHOH CB5I3BK) MQTKffy hhmh C5. Pe3HCTOpBi R5 h Rl onpeflenfliOT nonocy 
nponycicaHHfl KOHTypOB. (OGmaa nonoca nponycKaHHH ycHUHTena 900 kTu). 

ILitbih KacKa^ nHTaeTca ot HCTOHHHKa +20B. UenB R14, C9, C3 - 
pa3Ba3BiBaiOHi,HH no nnraHHK) (JmjiBTp. Pe3HCTOpBi R3, Rl - ^enHTenB HanpjDKeHHA 
CMemeHHa Ha BTOpon 3aTBOp, CI - 6noKHpOBOHHaa eMKOCTB. UenB R12, C4 
aBJiaeTca n,enBio aBTOCMemeHHJi. Pe3HCTOpBi R4 - Rl 1 - pa3Bfl3BiBaioin,He no ueroiM 

3JieKTpOAOB napaJIJieJIBHO BKJIIOHeHHBIX TpaH3HCTOpOB. BBIXOflHOH KOHTyp - L2, C5 

c pe3HCTOpOM R13, onpe/iejifliomHM nonocy nponycKaHHH KOHTypa. Hepe3 cmkoctb 
C7 oh CBH3aH co bxouhbim KOHTypOM nocneflyiomero KacKa^a. Ha BBixo^e 
KacKa^a ycTaHOBJieHa H3MepHTenBHaa uenB, BKJHonaiomafl b ce6a ^eTeKTOp J\\, c 
Harpy3KOH R15, (J)hjibtp ^eTeKTOpa J\p2, C8 h ^poccenB JJpl co3^aHHa n,enH 
nocTOHHHOH cocTaBJunomeii TOKa ^eTeKTOpa. Hepe3 /ipoccenB J\p2 HanpjDKemie 
(J)a3HpOBaHHH BBiBe^eHO Ha me3AO ThI /ijih KOHTpona. 

Oa3HpyK)Hi,HH KacKa/i npenHa3HaHeH ^jih nonanH (J)a3HpyK)Hi,ero HanpjDKeHHJi b 
KOHTyp KorepeHTHoro reTepo^HHa h ^jih pa3BH3KH KorepeHTHoro reTepo/niHa ot 
Heneii npenBi,nyiii,Hx KacKa^OB. Oh BBinonHeH Ha TpaH3HCTOpe Tl y3na "Kor. reT". 
YKa3aHHaa pa3B«3Ka .noeraraeTCfl tcm, hto BxoflHaa nenB (J)a3HpyK)Hi,ero KacKa^a 
pa3MemeHa b y3Jie YOH-5, OT/iejieHa ot KorepeHTHoro reTepo^HHa 

COOTBeTCTByK)ni,eH 3KpaHHpOBKOH. 

Bxoahoh KOHTyp o6pa30BaH 3neMeHTaMH L3, Cll, R16. J\jih hckjibohchh^ 
bjihahha co6ctbchhbix HiyMOB KaHana Ha (J)a3HpOBaHHe Ha nepBBiii 3aTBOp 
TpaH3HCTOpa Tl nonaeTca OTpHuaTejiBHoe Hanp^DKeHHe ot HCTOHHHKa -2 OB c 
noTeHHHOMerpa R18 flejiHTena R18, R19. 3thm Hanp^DKemieM o6ecneHHBaeTca 
orpaHHHeHHe CHraanoB CHH3y. UenB CIO, J]$4 - (J)hjibtp b uenH HCTOHHHKa -20B. 
IlHTaHHe KacKa^a ocymecTBnaeTca ot HCTOHHHKa +20B. ^poccenB J\pl hbjihctch 
Harpy3Koii (J)a3HpyK)Hi,ero KacKa^a, oh noncoe,HHHeH napanjiejiBHO KOHTypy 
KorepeHTHoro reTepo/niHa. 

KorepeHTHBiii reTepo^HH npencTaBJiaeT co6oii aBToreHepaTOp nacTOTBi 30 

MLl!,. J\JIH 3(J)(J)eKTHBHOH pa60TBI CHCTCMBI C^U, OH flOJDKCH HMeTB flOCTaTOHHO 

BBicoKyK) CTaGnnBHOCTB HacTOTBi. C flpyroH ctopohbi, k KorepeHTHOMy reTepo^HHy 
npeABaBJiaiOTCH TpeGoBamra no nyB ctbhtcjibho cth ero k HaB33BiB aeMOH cj)a3e. C 
yneTOM 3Toro reTepo^HH BBinonHeH ^ocTaTOHHO CTaGnjiBHBiM, a HaBJOBiBaHHe (j)a3Bi 
^ocTHraeTca bbicokoh aMnjiHTy^oii HanpiDKeHHH <J)a3HpOBaHHH. 

KorepeHTHBiii reTepo^HH BBinonHeH Ha TpaH3HCTOpe T2 y3Jia «Kor.reT» no 
HH^yKTHBHOH TpexTOHeHHOH cxeMe. Kojie6aTenBHaH CHCTeMa o6pa30BaHa 



HH,nyKTHBHOCTBK) Ll h KOHfleHca.TOpa.MH C2, C4, C6. TpexToneHHaa cxeMa 
o6pa3yeTca TeM, hto K0Jie6aTejiBHBiH KOHTyp noflKJiiOHaeTCJi k TpeM sjieKTponaM 

TpaH3HCT0pa. B HHflyKTHBHOH TpeXTOHCHHOH CXeMe COnpOTHBJieHHa MOKfly 
3HeKTpOHaMH CTOK-HCTOK H 3aTB0p-HCT0K flOJDKHBI HMCTB HHflyKTHBHBIH XapaKTep, a 

MQUKffy 3neKTpoflaMH 3aTB0p - hctok - cmkocthoh xapaKTep (pHC. 6.38a). 
PaccMOTpHM xapaKTep conpOTHBnemiH, noflKJiiOHeHHBix k sjieKTponaM TpaH3HCT0pa 
T2. 

KoHfleHcaTOpBi C5 h C7 6ojibihoh cmkocth Ha bbicokoh naeroTe hmciot Manoe 
conpOTHBJieHHe, nepBaa 6a3a TpaH3HCT0pa noflKJiiOHeHa k Kopnycy. Torfla 
3kbhb aneHTHaH cxeMa reTepOflHHa no bbicokoh naeroTe 6y,neT hmctb bha, 
noKa3aHHBiH Ha pnc. 6.386. MoK^y ctokom h hctokom BKJiiOHeHa nacTB 

HH^yKTHBHOCTH KOHTyp a Li, MOKfly 3aTBOpOM H HCTOKOM - BTOpafl HaCTB 
HH^yKTHBHOCTH L 2 , MQTKffy CTOKOM H 3aTBOpOM - CyMMapHafl eMKOCTB KOHTypa C 2 = 

C2 + C4 + C6, T.e. cxeMa CBenacB k thhoboh HH^yKTHBHoii TpexTOHKe pnc. 6.38a. 

^poccenB JSpl, flBJiaK)m,HHCfl Harpy3Koii (J)a3HpyK)Hi,ero KacKa.ua, nonKJnoneH 
nepe3 eMKOCTB C5 k BepxHeMy BBiBony KOHTypa, a nepe3 KOH^eHcaTOp 6ojibihoh 
eMKOCTH C3 k HH)KHeMy b bib o fly KOHTypa, T.e. oh HenocpeflCTBeHHO noflCoeflHHeH k 
KOHTypy (pnc. 6.386) h, HMea 6onBHioe conpOTHBJieHHe Ha bbicokoh nacTOTe, 
npaKTHnecKH He myHTHpyeT Komyp. 

IIojiO)KHTejiBHaa o6paTHaa cbh3b b reTepOflHHe, o6ecneHHBaioiii,aH reHepauHio - 
HHflyKTHBHaa aBTOTp aHC (J) opMaTOpHaa . Ko3(J)(bHii,HeHT o6paTHOH CBH3H paBeH 

tv- _ Ubx _ ^3H _ ^2 
0C_ TT ~TT ~T ' 
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T.e. onpeflejiaeTCH cooTHOineHHeM nacTeii HHflyKTHBHOCTH KOHTypa. 

IiHraHHe KorepeHTHoro reTepOflHHa ocymecTBJiaeTca Hanp^DKeHHeM +20 B 
nepe3 pe3HCTOp R3 h flpoccenB J\pl. IJenB R2, CI - pa3BA3BiBaiOHj,HH cJdhjibtp no 
H,enH nnraHHa. Pe3HCTOpOM R5 ycTaHaBJiHBaeTca HanpjDKeHHe CMememiJi Ha 
BTOpOM 3aTBOpe, KOHfleHcaTOp C8 - 6jiOKHpyioiii,HH. IJenB R4, C7 - n,enB 
aBTOCMemeHHa. HaeroTa reHepanriH KorepeHTHoro reTepOflHHa peryjinpyeTca 
noflCTpoenHBiM KOHfleHcaTOpOM C6, BBiBefleHHBiM nofl ihjihh, 'TeTep". 

CTa6HJiBHOCTB HacTOTBi KorepeHTHoro reTepoflHHa o6ecneHHBaeTca 
cneflyiomHMH MepaMH. 

1 . Bbicokoh flo6pOTHOCTBio KOJie6aTenBHOH chctcmbi 

«=^> 

1 noT 
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- xapaKTepHCTHnecKoe conpOTHBJieHHe KOHTypa, 



r n0T - conpOTHBJieHHe noTepB b KOHType. 

TaKHM o6pa30M, yBejinneHHe ao6pothocth flocTHraeTca yBejinneHHeM 

HHflyKTHBHOCTH KOHTypa L. 

2. CTa6HJiH3aHHeii nHTaiomero HanpiDKemifl, KOTOpaa o6ecneHHBaeTca 

CTa6HJIHTpOHOM J\l . 



3. TeMnepaTypHoii KOMneHcaHHeii yxo^OB naeroTBi. B KOJie6aTenBHOM KOHType 

HCnOJIB3yK)TCa KOH^eHCaTOpBI C2, C4 C pa3HBIMH TeMnepaTypHBIMH pOKHMaMH 
eMKOCTH TKE (nOJIO)KHTeJIBHBIM H OTpJin,aTeHBHBIM). 

4. 06ecneneHHeM yMeHBineHHH bjihahha BHeniHHx Heneii Ha pa6oTy 
reTepo/niHa. 3to ^ocTHraeTCfl npHMeHeHHeM co ctopohbi Bxo.ua <J)a3HpyK)iii,ero 
KacKa^a, KOTOpBiii b hcxo^hom coctoahhh 3aKpBiT h HMeeT 6onBinoe BBixo^Hoe 
conpOTHBJieHHe, co ctopohbi BBixona ycTaHOBJieH 6y(J)epHBiii KacKa^. 

By(J)epHBiH Kacicafl BBinonHeH Ha y3Jie EYO. OcoGchhoctbio KacKa^a HBJiaeTca 
HanHHHe rny6oKOH OTpHuaTejiBHOH oGpaTHoii cba3h. 06paTHaa cbjob ^ocTHraeTca 
TeM, hto pe3HCT0p R3 b u,enH HCTOKa He HiyHTHpOBaH cmkoctbk). OTpHHaTejiBHaa 
o6paTHaa CB«3B npHBO^HT k yBenHHeHHK) BxoAHoro conpOTHBJieHHa KacKa^a h, 
cjie^OBaTejiBHO, yMeHBHieHHK) ero bjihahhs Ha reTepo^HH. 

IlHTaHHe KacKa^a ocymecTBnaeTCH HanpjDKemieM +12,6 B. Bbixo^hoh 
Harpy3K0H HBJiaeTCH K0Jie6aTenBHBiH KOHTyp LI, C2, R4. Hepe3 nepexo^HOH 
KOH^eHcaTOp C3 onopHoe HanpiDKeHHe noflaeTOi Ha cornacyiomHH KacKa^. C 
HCTOKa TpaH3HCT0pa nepe3 ApoccenB ^p3 cHHMaeTca onopHoe HanpjDKeHHe Ha 
KOHTponBHoe rae3flO ThI. 

CornacyiomHH Kacicafl npeziHa3HaHeH /yia corjiacoBamui conpOTHBJieHHa BBixo^a 
cy66noKa c bojihobbim conpOTHBJieHHeM KoaKcnanBHoro KaGena. nnraeTCfl KacKa^ 
ot HCTOHHHKa +12,6 B. HH^yKTHBHOCTB LI c eMKOCTAMH C3, C4 o6pa3yeT 
bbixo^hoh KOHTyp. ConpOTHBJieHHe R3, BKJiiOHeHHoe napanjienBHO KOHTypy, 
onpenejuieT ero nonocy nponycKaHHH. OnopHoe Hanp^DKeHHe CHHMaeTca c Komypa 
Ha KoaKcnajiBHBiH pa3BeM cy66noKa 1115 "Bbix onopH". KoHTponB onopHoro 
Hanp5DKeHH5i no H3MepHTenBH0My npn6opy 6noKa I1PC ocymecTBnaeTca c 

nOMOIHBK) H3MepHTeJIBH0H HenH, BKJIK)HaK)Hl,HH B Ce6fl flCTCKTOp fll c Harpy3K0H 

R5, (j)HHBTp ^eTeKTOpa R6, C6, C7 h ^poccenB ^p3 fljia co3flaHHa hoctoahhoh 
cocTaBjraomeH TOKa ^eTeKTOpa. Hepe3 ApoccenB J\p4 h KOHTaKT 1116-21 
KOHTponHpyeMoe HanpjDKemie nepeflaeTca b 6jiokc I1PC. 

3neMeHTBi npHHHHnHajiBHOH cxeMBi cy66noKa, coeraBJiflioiiiHe ee hhjkhbok) 
nacTB, b MOflH(J)HKaii,HHx PJ1C 11-37 c u,H(J)pOBOH Cjm He HCnOJIB3yK)TCa, n03T0My B 
^aHHOM nonpas^ene He paccMaTpHBaiOTCH. 

6.3.5. Cy66jiOKAnq 

IlpHHHHnHajiBHafl cxeMa cy66noKa npeflCTaBJieHa Ha pnc. 6.39. B cocTaB 
cy66noKa bxohat YIl 1 !, KOMMyTHpyiomHH KacKa^, orpaHHHHTenB, nacTOTHBiii 

AHCKpHMHHaTOp, BH^eOyCHJIHTeJIB, (J)a30HHBepT0p, flBa yCHJIHTeJIS nOJIO>KHTeJIBHBIX 

CHraanoB, HHTerpaTOpBi, cxeMBi H, cxeMa HJ1H, KOMMyTaTOp, flejinrejiB naeroTBi 
HMnyjiBCOB 3anycKa h bbixouhbic ycHJinrejiH c KJnonaMH. 

Ha cy66noK noerynaiOT ot CMecHTena AIIH 30H^HpyiOHi,He pa^HOHMnynBCBi, 
npeo6pa30BaHHBie Ha pa3HOCTHyio nacTOTy, nepe3 KoaKcnajiBHBiH pa3BeM 1111 
"Cnra All 1 !". 3th HMnyjiBCBi nocTynaiOT Ha bxo/i YIl 1 !. ,ZLt5i oGecneneHHfl 
Tpe6yeMoii nonocBi cxBaTBiBaHHa YilH nrapOKonojiocHBiH. Oh BBinonHeH 
TpexKacKa^HBiM Ha y3Jiax AIl l ll-AIl l l-3. Ka)K^BiH KacKa,n BBinonHeH no cxeMe c 
napanjiejiBHBiM nHTaHHeM h c ouhhohhbimh B3aHMH0 paccTpoeHHBiMH 



K0Jie6aTenBHBiMH KomypaMH. KoHTyp nepBoro KacKa^a HacTpoeH Ha 
npOMOKyTOHHyio nacTOTy f np , BTOporo KacKa^a - Ha nacTOTy f np + 5MTli , TpeTBero - 
Ha f np - 5Mrii. 

CornacoBaHHe Bxo^a nepBoro KacKa^a YFR co CMecnreneM o6ecneHHBaeTca 
aBTOTpaHC(J)opMaTOpHOH CBa3BK) KaryniKH LI BxoflHoro KOHTypa. Emkoctb KOHTypa 

06pa30BaHa KOHCTpyKTHBHOH eMKOCTBK) KaCKa^a (eMKOCTB MOHTa>Ka, BXOflHaH 

eMKOCTB TpaH3HCTOpa) Pe3HCTOp R5 onpenejuieT nonocy nponycKaHHa Komypa. 
KoH^eHcaTop C2 - nepexo/iHOH. 

IlHTaHHe KacKa^OB YWi ocym,ecTBJiaeTca Hanp^DKeHHeM +2 OB. IIocKOJiBKy b 
KacKa^ax c napannenBHBiM nHTaHHeM Tpe6oBaHHH k pa3BH3Ke no HCTOHHHKy 

nHTaHHa CHHJKaiOTCfl, pa3Ba3BIBaK)Hl,He (J)HJIBTpBI BBinOJIHeHBI Ha pe3HCTOpax, a He 

Apoccenax (R6, C5 b nepBOM KacKa^e, R3, C2 bo btopom, R4, C2 b TpeTBeM). 
Pe3HCTOpBi R7 b nepBOM KacKa^e, R4 bo btopom, R5, R6 b TpeTBeM - 
conpOTHBJieHHa ctokoboh Harpy3KH, o6ecneHHBaK)in,He npoxo^eHHe nocToaHHOH 

COCTaBJiaK)Hl,eH CTOKOBOrO TOKa. YHHTBIBaa, HTO 3TH pe3HCTOpBI nO BBICOKOH 

nacTOTe bkukdhchbi napannenBHO KOHTypaM KacKa^OB, ohh onpe/ieji5iK)T nonocy 
nponycKaHHH KOHTypOB. HanpjDKeHHe CMememifl Ha BTOpBix 3aTBOpax 
TpaH3HCTOpOB ycTaHaBJiHBaeTca .nejinrejisMH R4, R3, b nepBOM KacKa^e, R2, Rl b 
ocTanBHBix c 6noKHpOBOHHBiMH cmkoctamh CI. Henn R8, C7 b nepBOM KacKa^e, 
R5, C3 bo btopom, R7, C4 b TpeTBeM 5iBJi5iK)TC5i ueroiMH aBTOCMememra. 

BBIXO^HBie KOHTypa KaCKa^OB BBinOJIHeHBI Ha HH^yKTHBHOCTflX LI H 

KOHCTpyKTHBHBix eMKOCTHx h pa3MemeHBi Ha Bxonax nocne,nyioiu,Hx KaCKa^OB. 
Pa3fleneHHe n,eneH nocToaHHoii h nepeMeHHoii cocTaBiunomeH CTOKOBoro TOKa 
ocymecTBJifleTCH pa3,nejiHTejiBHBiMH KOH^eHcaTopaMH, C6, C4 h C3 
cooTBeTCTBeHHO. Pe3HCTOpBi R9 b nepBOM KacKa^e, R6 bo btopom h R3 b TpeTBeM - 
aHTHnapa3HTHBie . 

C BBixo^a TpeTBero KacKa^a c ^ejiHTejia ctokoboh Harpy3KH R5, R6 nepe3 
KOH^eHcaTOp C3 h KoaKCHajiBHBiii pa3teM 1112 "Oa3.30H^" ycHJieHHBie 
30HflHpyK)Hi,He HMnyjiBCBi nocTynaK)T Ha KOMMyTaTOp cy66noKa yilH-Kl ^na 
(J) a3Hp ob aHHH KorepeHTHoro reTepo^HHa h b 6jiok kohtpojih BK /ijih (J)opMHpOBaHHa 
KOHTponBHoro CHraana. 

Ha Bxo^e YIUl HMeeTca n,enB KOHTpona hoctoahhoh cocTaBJMiomeH TOKa 
CMecHTena AIIH. IlocToaHHaH cocTaBJiaiomafl TOKa BBiflenaeTca cJmjibtpom JSpl, C3 
h Ha ^enHTene Rl, R2 co3,naeTC5i na/ieHHe HanpjDKeHHJi, KOTOpoe c pe3HCTOpa R2 
nepe3 flononHHTejiBHBiH (J)hjibtp JJp2, C4 h KOHTaKT 1113-12 nonaeTCH Ha 
H3MepHTenBHBiH npnGop 6noKa I1PC. ConpOTHBJieHHa ^ejiHTejiH nono6paHBi TaK, 
hto6bi npH onTHManBHOM TOKe CMecHTena noKa3aHHa npnGopa 6bijih 55-70 mkA. 

KoMMyTHpyioiHHH KacKa^ BBinonHeH Ha TpaH3HCTOpe Tl y3na AilH-4 no cxeMe 
ycHJiHTejis c napanjiejiBHBiM nHTaHHeM. Ha ero Bxone ycTaHOBJieHa H3MepHTenBHaa 
n,enB Ha ^eTeKrope J\l c Harpy3KOH R3 rim KOHTpona 30H^HpyK)Hi,Hx CHraanoB c 

BBixona ynn. 

Ha nepBBiH 3aTBOp TpaH3HCTOpa nonaiOTCfl 30HflHpyK)ni,He HMnyjiBCBi c 

BBIXOHHOrO KOHTypa ynH, 06pa30BaHH0r0 HHflyKTHBHOCTBK) LI H KOHCTpyKTHBHOH 

eMKOCTBK) KacKa,na. Ha BTOpon 3aTBOp nocTynaiOT HMnyjiBCBi 3anycKa THpaTpOHa 
ot 6noKa TC nepe^aiomero ycTponcTBa nepe3 KOHTaKT 1113-30. 



B HcxoflHOM coctoahhh KacKa,n 3aKpBiT HanpiDKeHHeM -20B, no^aBaeMtiM Ha 
BTOpofi 3aTBOp nepe3 flenHTenB R5, R6, R7 c 6jiokhpobohhbimh KOH^eHcaTOpaMH 
C2, C3. HMnynBCBi 3anycKa c 6noKa TC hojiojkhtcjibhoh nonapHOCTH nocTynaiOT 
Ha jihhhk) 3a^ep)KKH JI3-1, ocymecTBJiflioiiryK) BpeMeHHoii cubht 3thx HMnyjiBCOB c 
H,enBK) oGecneneHHa BBipe3KH cpe^HeH nacra 30HflHpyK)in,HH HMnyjiBCOB (cm. pnc. 
6.25). ^nHTenBHOCTB BBipe3KH o^HHaKOBa b pe>KHMax pe^Koro h nacToro 3anycKa. 
3a^ep)KaHHBiH HMnyjiBC 3anycica TC OTKpBiBacT TpaH3HCTOp no BTOpOMy 3aTBOpy h 
nponycKaeT 30H^HpyK)Hi,HH HMnyjiBC ot YTUl Ha bbixoa. 

IlHTaHHe KacKa^a ocymecTBnaeTca HanpjDKeHHeM +20B nepe3 pa3Ba3BiBaK)Hi,HH 
(J)hjibtp R8, C4. Pe3HCTOp R9 - CTOKOBaa Harpy3Ka, KOH^eHcaTOp C6 - 

pa3fleJIHTeJIBHBIH. HH^yKTHBHOCTB J]p 1 C KOHCTpyKTHBHOH eMKOCTBK) (b y3ne AnH- 
5) - BBIXOflHOH KOJie6aTeJIBHBIH KOHTyp, 3aHiyHTHpOBaHHBIH pe3HCTOpOM R9. 

napanjiejiBHO KOHTypy bkjikdhchbi .hhohbi J\\, J\2 orpaHHHHTena. Oh ocymecTBiuieT 
ABycTOpOHHero orpamiHeHHe bbixouhbix pa,zniOHMnyjiBCOB (pnc. 6.40). 

^acTOTHBiH ^HCKpHMHHaTOp (y3eji AnH-5) BKJiK)HaeT b ce6a Yim Ha 
napanjiejiBHO bkjikdhchhbix TpaH3HCTOpax Tl, T2 h ^HCKpHMHHaTOp (^eTeKTOp) Ha 
^HO/iax J\3, J\4. 

Ha nepBBie 6a3Bi TpaH3HCTOpOB ycHJinrejifl nocTynaK)T 30H^HpyK)Hi,He 
pa^HOHMnyjiBCBi c orpaHHHHTena. IlHTaHHe YUM ocymecTBJiJieTCfl HanpiDKeHHeM 
+20B nepe3 pa3Bfl3BiBaK)mHH <j)HHBTp R16, C4, C13. ^enHTeneM Rl, R6 c 
6noKHpOBOHHOH eMKOCTBK) CI ycraHaBJiHBaeTCs Hanpa>KeHHe CMememM Ha 

BTOpBIX 3aTBOpaX TpaH3HCTOpOB. UenB Rll, C3 - H,enB aBTOCMemeHHfl. Pe3HCTOpBI 

R2- R5, R7- RIO o6ecneHHBaK)T pa3B«3Ky no 3JieKTponaM ^Byx napanjiejiBHO 
BKJiKDHeHHBix TpaH3HCTOpOB. Harpy3Koii KacKa^a aBJiaeTca KOJie6arejiBHBiH Komyp 

- nepBHHHaa 06M0TKa HH^yKTHBHOCTH LI, KOH^eHCaTOpBI C2, C5. 

HacTOTHBiii ^HCKpHMHHaTOp BBinojiHeH no 6anaHCHOH cxeMe . Komyp 

AHCKpHMHHaTOpa COCTOHT H3 BTOpHHHOH o6mOTKH HH^yKTHBHOCTH LI H CMKOCTH 
C7. CBH3B KOHTypOB yCHJIHTeJia H flHCKpHMHHaTOpa HHAyKTHBHO-eMKOCTHaH 
(HH^yKTHBHOCTB LI H KOHflCHCaTOp C6). ^CTCKTOp BBinOJIHCH Ha BCTpeHHO 

BKJiKDHeHHBix ^no^ax J\3, J\4. Harpy3Ka ^eTeKropa - pe3HCTOpBi R13, R14 c 

6jIOKHpOBOHHBIMH eMKOCTflMH C9, CIO H o6lH,HH pe3HCTOp R17. Pe3HCTOp R12 

o6ecneHHBaeT npoxojK^eHHe hoctoahhoh cocTaBJiaromeH tokob ^hoaob ^3, J\4. 

H3BecTHO, hto b HacTOTHOM .neTeKrope MoryT 6bitb BBi^eneHBi ppe nacTH: cxeMa 
npeo6pa30BaHHA nacTOTHBix pa3HHHHH CHraajiOB b aMnjinrynHBie h aMnjiHTynHBiii 
^eTeKTOp, npeo6pa3yK)Hi,HH paflHOCHraajiBi b BH^eocHraajiBi. 

riepBaa nacTB peajiroyeTCfl b KOJie6aTenBHOH chctcmc ^HCKpHMHHaTOpa. 
Bbixohhoh KOHTyp ycHJiHTena HacTpoeH Ha npOMOKyTOHHyio nacTOTy. Bbibohom 

Cpe^HeH TOHKH 2 06m0TKH 1-3 HHflyKTHBHOCTH LI 06pa3yeTCH flBa B3aHMHO 

paccTpoeHHBix KOHTyp a ^HCKpHMHHaTOpa: C7, L12 h C7, L23 (pnc. 6.41 a). TaKHM 
o6pa30M, c H3MeHeHHeM nacTOTBi CHraajiOB H3MeHaeTca aMnjinryna hx b KOHTypax. 

IIpH f p < f np CHrHaJIBI BBIflCJMIOTCfl B nepBOM KOHType, npH f p > f np - BO BTOpOM, a 

aMrniHTyna hx nponopHHOHajiBHa nacTOTe paccTpoiiKH f p . 

^anee ocymecTBnaeTca fleTeKTHpOBamie CHraanoB b aMnnHTy^HOM ^eTeKTOpe. 
Ka>Kfloe H3 nnen ^eTeKTOpa noflKjnoHeHO k CBoeMy KOHTypy (nepe3 pe3HCTOpBi R12, 
R17). IIocKOJiBKy oh BBinonHeH no 6anaHCHoii cxeMe, HanpiDKeHHJi Ha Harpy3Kax 



nnen /jeTeicTOpa 6y^yT npOTHBonojiomiOH nojrapHOCTH (nymcTHp Ha pnc. 6.41 a). B 
pe3yjitTaTe AHX naeroTHoro ^HCKpHMHHaropa 6y#eT hmctb bh,h, noKa3aHHBiH Ha 
pnc. 6.41 6). 

C noMomBK) HHrerpHpyiomeH uenH C8, R15 ocymecTBjraeTCfl HeKOTOpoe 

HHTerpHpOBaHHe (3aTHrHBaHHe (J)pOHTOB) HMnyjIBCOB C BBIXOfla flHCKpHMHHaTOpa. 

3to npHMeHeHaeTca c uejiBio nonaBJieHHA HMnyjIBCOB Manon aMroiHTynBi b 30He 
HenyBCTBHTejiBHOCTH ^HCKpHMHHaTOpa, KOTOpBie MoryT npHBecTH k c6oam b pa6oTe 

Ann. 

CxeMa perynHpOBaHHH nepexoflHoii naeroTBi BBinonHeHa Ha noncipoeHHOM 
KOH^eHcaTOpe CI "HyjiB /niCKp". KoH^eHcaTOp noflKjnoHeH napamiejiBHO b KOHTyp 
^HCKpHMHHaTOpa nepe3 corjiacyiomHe cmkocth CI 1, CI 2. 

HMnynBCBi c nacTOTHoro ^HCKpHMHHaropa no^aiOTCJi Ha BH^eoycnjiHTejiB. Oh 
BBinonHeH Ha TpaH3HCTOpe Tl y3Jia AnH-6 no cxeMe c OTpHHaTejiBHoii o6paTHOH 
cbh3bk). IlHTaHHe ero ocymeerBjraeTCfl ot HCTOHHHKa +20 B, pe3HCTOp R2 - 
CTOKOBaa Harpy3Ka, u,enB CI, Rl - nepexoflHaa. OTpHHaTejiBHaa o6paTHaa cbh3b 
o6ecneHHBaeTca pe3HCTOpaMH Rl- R3 b u,enH HCTOKa TpaH3HCTOpa. Pe3HCTOpOM Rl 
nyTeM H3MeHeHHH rny6HHBi o6paTHOH cbjoh peryjinpyeTca K03(J)4)HH,HeHT ycHJieHHa 
ycHJiHTena (perynnpOBKa "3oHa"), cjie^OBaTejiBHO, peryjinpyeTca ninpHHa 30hbi 
HeHyBCTBHTeJIBHOCTH AWi (cm. pnc. 6.26). 

C BBixo^a BH^eoycHJiHTejia nepe3 nepexonHyio u,enB C2, R4 HMnynBCBi 
noerynaiOT Ha bxoh (J)a30HHBepTOpa, BBinonHeHHoro Ha TpaH3HCTOpe T2. Oh HMeer 

flBa BBIXO^a. CO CTOKOBOH Harpy3KH R5 CHHMaiOTCfl HHBepTHpOBaHHBie HMnyjIBCBI, 

a hctokoboh Harpy3KH R6 - HeHHBepTHpOBaHHBie. Pokhm pa6oTBi KacKa^a 
non6HpaeTCfl TaK, hto6bi aMnnHTy^a HMnyjIBCOB c o6ohx bbixohob 6noKa 6Bina 

OZBlHaKOBOH, a OTJIHHaJIHCB OHH JIHHIB nOJMpHOCTBK). 

3th HMnynBCBi nonaiOTCJi Ha bxohbi ycHJiHTejieii Ha MHKpocxeMax Yl, Y2 nepe3 
nepexo^HBie u,enH C4, R8 h C6, RIO. B KanecTBe ycHJiHTejieii HcnojiB3yiOTC5i 
onepan,HOHHBie ycHJinrejiH c OTpHuaTenBHOH o6paTHoii cbjobio. 06paTHaa cbh3b 
ocymecTBJiaeTCH nepe3 uenH Rll, R7, C3 h R12, R9,C5. C noMomBio aho^ob J\\, 
J\2 o6ecneHHBaeTca ycHJieHHe tojibko HMnyjIBCOB nono)KHTejiBHOH nojmpHOCTH, b 
CHJiy nero HMnynBCBi Gyzryr Ha BBixone tojibko o^Horo H3 ycHJiHTeneH. ycnjieHHBie 
HMnynBCBi nocTynaK)T Ha ozhih H3 bxo^ob cxeM H (& Y3) h Ha cxeMBi 
HHTerpaTOpOB. 

HHTerpaTOp - 3to nepeflaTOHHaa u,enB c 6ojibhioh nocToaHHOH BpeMeHH. 
HHTerpaTOpBi BBinonHeHBi Ha 3JieMenrax C9, R14, Cll h CIO, R16, C12. 
HHTerpHpOBaHHe o6ecneHHBaeTca 3a cneT MenJiemio 3apa^a KOH^eHcaTOpOB. 
^ho^bi J\4, J\6 nponycKaK)T tojibko nojio>KHTejiBHBie HMnyjiBCBi. Uenn ^3, R13 h 
J\5, R15 yerparonoT cjiynaHHBie OTpHuaTejiBHBie bbi6pocbi Ha Bxo^ax cxeM H h 
HHTerpaTOpOB. Ilocjie ycnjieHHH b KacKa^ax Ha TpaH3HCTOpax T3, T4, co6paHHBix 
no cxeMe hctokobbix noBTOpHTejien, HnrerpHpOBaHHBie HanpjDKeHHA no^aiOTCJi Ha 
BTOpBie bxohbi cxeM H. Co cxeM H HMnyjiBCBi nocTynaiOT (tojibko npn HanHHHH 
HHTerpHpOBaHHBix Hanpa)KeHHH) Ha cxeMy HJTH (1 Y3) h Ha KOMMyTarop, npnneM, 
3th HMnyjiBCBi npoxonflT nepe3 KOHueBBie BBiKJnonaTejiH yerpoiiCTBa nepecTpOHKH 
MecTHoro reTepo^HHa (cy66jiOKa Cr-01-02). Ecjih kohhcboh BBiKJHOHarejiB 
3aMKHyr, to nepecTpoiiKa b ^aHHyio CTOpOHy B03MO>KHa, ecjin pa30MKHyr - 



nepecTpOHKa B03MO>KHa tojibko b ^pyryio CTOpcmy. npoxo>K,neHHe nepe3 KOHueBBie 
BBiKJiKDHaTenH o6ecneHHBaeTca KOHTaKTaMH 7,8 h 31,9 pa3teMa LQ3. 

Co cxeMBi HJ1H HMnyjiBCBi nocTynaiOT Ha flejinrejiB nacTOTBi, KOTOpBiii 
H3MeH5ieT K03(J)(J)HiiHeHT flejiemni npH nepexo^e c pe^Koro Ha nacTBra 3anycK, 
o6ecneHHBaa nacTOTy o^HHaKOBoii ^jm o6enx pokhmob 3anycKa. ^enHTenB 
BBinonHeH Ha neTBipex Tpnrrepax Y4-Y7 . B pe)KHMe pe^Koro 3anycKa pejie PI 
BBiKJiKDneHO h HMnyjiBCBi nocTynaiOT Ha BTOpofi Tpnrrep /iejiHTejra. B pe)KHMe 
nacToro 3anycKa HanpiDKeHHeM -27B c KOHTaicra 1113-10 BKJHonaeTCfl pene h 
HMnyjiBCBi nocTynaK)T Ha nepBBiii Tpnrrep .nejiHTejra, K03(J)(J)HH,HeHT ^ejiemra 
yBenHHHBaeTca b ^Ba pa3a. 

HMnyjiBCBi c ^ejiHTejra nonaiOTCfl Ha KOMMyTaTOp, BBinonHeHHBiH Ha 
MHKpocxeMax Y9, Yll, Y12, Y13. KoMMyraTOp BBipa6arBiBaeT 4 HMnyntCHBie 
nocneflOBaTejiBHOCTH "Meamip" HacTOToii 20-25 Tu,, cjie/iyiomHe b 
nocjie^OBaTenbHOCTH, onpe#ejraeMOH ynpaBjniiomHMH HMnyjiBcaMH co cxeM H 
("Ynp. HMn I " h "Ynp. HMn II"). CxeMti H-HE (Y8) o6ecneHHBaiOT npoxoKflemie 
HMnyjitcoB tojibko o^Horo KaHana ("Ynp. HMn I " hjih "Ynp. HMn II"). KoMMyraTOp 
HMeeT 4 BBixo^a (11, 12, 13, 14), Ha kotopbix <|)0pMHpyK)TC5i KOMMyTHpyK)m,ne 
HMnyjiBCBi "MeaH^p" nocToaHHoii aMnnHTy^Bi h ^jinTejiBHOCTH, KOM6nHan,HH 
kotopbix o6ecneHHBaK)T nonany HanpjDKeHHH Ha CTaropHBie o6motkh niaroBoro 
flBHraTena ^jih ero BpameHHfl b o^Hy hjih ^pyryio CTOpOHy (pnc. 6.42). IlpH 
pa3HOCTH nacTOT Af = 0 npeKpamaeTCJi (f)opMHpOBaHHe KOMMyTHpyiomnx 
HMnyjiBCOB h nepecTpoiiKa nacTOTBi 3aicaHHHBaeTC5i. TaKHM o6pa30M, 
xapaKTepHCTHKa ynpaBJieHHa HiaroBBiM ^BHraTejieM OKa3BiBaeTca pejieiiHOH. 

^eTBIpe BBIXO^HBIX yCHJIHTeJIH (flJM Ka)KflOH H3 HCTBIpeX nOCJieflOBaTeJIBHOCTCH 

KOMMyTHpyiomnx HMnyjiBCOB) BBinojiHeHBi Ha SnnojiapHBix TpaH3HCTOpax T1-T8. 

OHH BBinOJIHeHBI no CXeMe COCTaBHBIX TpaH3HCTOpOB - BBIXOflHOH 3JieKTpOfl 

nepBoro coe^HHeH co bxouhbim sjieKTpo^OM BTOporo TpaH3HCTOpa 
Henocpe^CTBeHHO. Ha 6a3Bi nepBBix TpaH3HCTOpOB nonaiOTca KOMMyrapyiomHe 

HMnyjiBCBi. IlHTaHHe TpaH3HCTOpOB OCyHl,eCTBJIHeTCH OT HCTOHHHKa +5B Ha 
3MHTTepBI nepBBIX TpaH3HCTOpOB. BbIXO/JBI yCHJIHTCJieil - 3MHTTepBI BTOpBIX 

TpaH3HCTOpOB, Harpy>KeHBi Ha kjiiohh. B KanecTBe kjhohch HcnojiB3yiOTCH 
GnnojiapHBie TpaH3HCTOpBi b ^houhom bkjhohshhh Y2-2, Y2-4,. Y3-2, Y3-4. Hepe3 
KajK^Biii H3 KJHOHen HanpH)KeHHe nHTaHHa CTaTOpHBix o6motok niaroBoro 
ABHraTejia -27B noerynaeT Ha cooTBeTCTByiomyio o6MOTKy nepe3 KOHTaKTBi 24, 25, 
26, 27 pa3teMa III3. 

6.3.6. Bjiok KOHTpojni BK 

npHHH,HnHajiBHaa cxeMa 6jiOKa BK npe^CTaBJieiia Ha pnc. 6.43. 

Bjiok BKraonaeT b ce6a ycTponcTBO nHTamra Yl, cy66jiOK YO-02 (Y2) 
yjiBTpa3ByKOByio jihhhio 3a^ep)KKH (YJI3) Y3, cy66jiOK Y3-02 (Y4), CTa6njiH3aTOp 
Hanpa>KeHHH Y5 h cxeMy 3a#ep>KKH Y6. 

HanpiDKeHHe 220 B 400 Th, nepe3 pa3teM III1, npe^oxpaHHTejiB nHTaHHH Yl h 
TyM6jiep nHTaHHH Bl nonaeTCfl Ha TpaHC(J)opMaTOp Tpl BBinpHMHTejien. 
YcTpoiiCTBO nHTamifl BKJiiOHaeT b ce6a ^Ba BBinpHMHTejia (+20 B h -10 B). 



BtinpflMHTent +20 B BBinojiHeH no moctoboh cxeMe Ha ^no^ax ^1-^4 c (JmnBTpOM 
CI, C2. BBinpaMHTenB +20 B HcnonB3yeTca jxjik nHraHHfl Bcex KacKa^OB 6noKa. Oh 
CTa6HJiH3HpOBaHHBra. CTa6HJiH3aTOp BBinonHeH Ha y3Jie Y5. BBinpHMHTenB -10 B 
OAHonojiynepHOAHBra Ha rhorq J\5 c (JmnBTpOM C3. CTaGnjiHTpOHOM ^6 
o6ecneHHBaeTca CTa6HJiH3an,Ha BBixo^Horo Hanp5DKeHH5i BBinpaMHTena. 3tot 
BBinpaMHTenB HcnonB3yeTca ^jm perynnpOBKH ycHJieHHH ycHJiHTejra cy66noKa Y3- 
02. 

CTa6HJiH3aT0p HanpjDKeHHA BBinonHeH no cxeMe KOMneHcauHOHHoro 
CTa6HJiH3aT0pa (pnc. 6.44) h npeflCTaBjraeT co6oh ycTponcTBO aBTOMaxHHecKoro 
perynHpOBaHHH, KOTOpoe nofl,nep}KHBaeT HeH3MeHHBiM Hanp^DKeHHe Ha Harpy3Ke 

He3aBHCHMO OT H3MeHeHHfl BXOHHOrO HanpiDKeHHfl H TOKa Harpy3KH. 

nocneflOBaTenBHO c Harpy3KOH bkjibohsh peryjinpyioiiiHH sjieMenr, conpOTHBJieHHe 
KOTOporo H3MeHaeTca nofl .neiiCTBHeM ynpaBJimomero HanpiDKemra. B 
H3MepHTenBHOM ajieMeHTe ocymecTBjraeTCJi cpaBHeHHe BxonHoro h BBixoflHoro 
HanpH)KeHHa c onopHBiM. CHraaji paccorjiacoBamra ycHJiHBaeTca b ycHJinrejie 
nocToaHHoro TOKa (YilT) h no/jaeTca Ha peryjinpyiomHH sjieMenr b KanecTBe 
ynpaBJMiomero HanpjDKeHHA, h3mchhh ero conpOTHBJieHHe TaK, hto6bi HanpjDKeHHe 
Ha Harpy3Ke ocTaBanocB nocToaHHBiM. 

BBH^y 3HaHHTenBHoro TOKa Harpy3KH b CTa6HJiH3aTOpe peryjinpyiomHH sjieMenr 
BBinonHeH b BH,ne TpoiiHoro cocTaBHoro TpaH3HCTOpa Ha TpaH3HCTOpax Tl (BHe 
y3na Y5), T3 h T2. H3MepHTenBHBiM sjieMenroM CTa6HJiH3aTOpa hbji^kdtch 

CTa6HJIHTpOHBI J\\, J\2, B KOTOpBIX npOH3BOflHTC5I CpaBHeHHe BBIXO^HOrO 

Hanp5DKeHHH BBinpaMHTena h Hanp5DKeHH5i Ha Harpy3Ke (c flejiHTena R2 - R5 BHe 
y3na Y5) c onopHBiM Hanp^DKemieM, 3a^aBaeMBiM CTaGnjiHTpOHaMH. Ha 

TpaH3HCTOpaX Tl H T4 BBinOJIHeH YIIT. IIOTeHHHOMeTpOM R3 jxqjiwyqjik 

ocymecTBnaeTCH ycTaHOBKa HanpjDKeHHJi Ha Harpy3Ke +20B. KoH^eHcaTOp C4 
BBinonHaeT (J)yHKn,HK) (J)HJiBTpa. 

Bxo^HBie 30H,nHpyK)in,He HMnyjiBCBi Ha npOMOKyTOHHOH nacTOTe nocTynaiOT Ha 
KoaKCHajiBHBiii pa3teM LQ12 "KoHTp. hmii YO" h ^anee Ha pa3teM LQ1 cy66noKa 
YO-02. C BBixona cy66noKa YO-02 nepe3 pa3teM LQ2 HMnyjiBCBi c H3MeHaeMOH 
HanajiBHOH (J)a30H nocTynaK)T Ha bxoh LQ5 jihhhh 3a^ep)KKH (Y3). H3MeHeHHe 
HanajiBHOH (J)a3Bi HMnyjiBCOB ocymecTBjraeTCJi peryjinpOBKoii R7 "Per. Hanp. KOMn" 
Ha nepeflHeii naHejiH 6noKa. C BBixona jihhhh 3a^ep)KKH 1116 3a^ep)KaHHBie 
HMnyjiBCBi nocTynaiOT b cy66noK Y3-02 (pa3teM Y4-I111). YcHJieHHBie b cy66noKe 
HMnyjiBCBi nepe3 pa3teM Y4-I112 nocrynaiOT Ha bbixoh 6noKa Ha pa3teM 11113 
"KoHTp. CHraaji". Ko3(J)(J)HH,HeHT ycHJieHHa cy66noKa Y3-02 peryjinpyeTca 
noTeHH,HOMeTpOM Rl 1 "Per. ycnji". 

CxeMa 3a^ep>KKH 3anycKa (y3en Y6) - KHnn-pene Ha TpaH3HCTOpax. KHnn-pene - 
3to cxeMa, BKJHOHaiomafl b ce6a jKnymHH MyjiBTHBH6paTOp h flH(J)(J)epeHn,HpyK)HryK) 
H,enB. BBH^y Toro, hto b pa3JiHHHBix ycTpoiiCTBax PJIC HcnojiB3yeTca 3HaHHTejiBHoe 
KOJiHHecTBO MyjiBTHBH6paTOpOB, KpaTKO h3jio)khm npHHUHn hx pa6oTBi. 

MyjiBTHBH6paTOp - 3to pejiaKcaii,HOHHBiH aBToreHepaTOp, KOTOpBiii 
o6ecneHHBaeT <j)opMHpOBaHne npaMoyronBHBix BHneoHMnyjiBCOB. B 
MyjiBTHB6paTOpe HcnojiB3yeTca nBa ycHJiHTenBHBix sjieMenra (naMnBi, TpaH3HCTOpa) 

C pe3HCTOpHO-eMKOCTHOH o6paTHOH CB5I3BK) MOKfly HHMH. PaCCMOTpHM pa60Ty 



MyjitTHBH6paT0pa Ha npHMepe jiaMnoBoii cxeMti (ohh TaK>Ke HcnojiB3yiOTCJi b 
y CTp ohctb ax PJIC). Chmmgtphhhbih MynBTHBH6paT0p HMeeT rbq u,enH o6paTHoii 
CBH3H h reHepHpyeT nocjieflOBarejiBHOCTB pa3HonojrapHBix HMnyjiBCOB. 

7J,JIHTeJIBHOCTB HMIiyjIBCOB OnpQRQJlSlQTCtl IIO CTOJIHHBIMH BpeMeHH pa3pH^a 
KOH^eHCaTOpOB. CHMMeTpHHHBie MyjIBTHBH6paT0pBI HMdOT flBa HeyCTOHHHBBIX 
COCT05IHH5I cxeMBi. 

^ame HcnojiB3yiOTC5i JK^ymne MyjiBTHBH6paT0pBi, xapaKreproyiomHecji o/jhhm 
ycToiiHHBBiM cocToaHHeM h BTOpBiM HeycTOHHHBBiM. HanGojiee pacnpocTpaHeHa 
cxeMa >Kflym,ero MynBTHBH6paT0pa c KaronHoii (aMHirepHOH, hctokoboh) cba3bk). 
TaKaa cxeMa noKa3aHa Ha pnc. 6.45 a, a rpa<J)HKH ee pa6oTBi - Ha pnc. 6.45 6. 

B HCxo^HOM coctoahhh naMna JT2 OTKpBiTa nono)KHTejiBHBiM Hanpa)KeHHeM Ha 
ee cerice, no^aBaeMBiM nepe3 pe3HCT0p Rc. Ee aHO^HBiM tokom co3flaeTC5i na^eHHe 
Hanpa>KeHHa Ha KaTOflHOM conpOTHBJieHHH Rk, npHJio>KeHHoe MHHycoM k cerae Jll. 
3thm Hanpa>KeHHeM naMna Jll 3aicpBrra, Hanp^DKeHHe Ha ee aHO/ie paBHO E a , a Ha 
aHO^e OTKpBiToii naMnBi J12 - Manoe nono)KHTejiBHoe, t.k. conpOTHBJieHHe ynaerKa 
ceTKa-KaTOA mhoto MeHBHie conpOTHBJieHHH R c . KoH^eHcarop C 3ap 3ap5DKeH 
Hanpa>KeHHH, noHTH paBHoro E a , nojmpHOCTBio, noKa3amiOH Ha cxeMe. TaKOBO 

yCTOHHHBOe COCTOflHHe cxeMBi. 

C npHxoflOM nono)KHTejiBHoro HMnyjiBca 3anycica OTKpBiBaeTca naMna Jll, 
Hanpa>KeHHe Ha ee aHOne yMeHBHiaeTca %o MHHHManBHoro. KoH^eHcaTOp C 3ap 
HanHHaeT pa3p5DKaTBca nepe3 pe3HCT0pBi R a i h Rc, C03^aBaa Ha nocjie/nieM 
na^eHHe Hanp^DKemie, MHHycoM npHJiOKemioe k ceTKe JI2. JIaMna JI2 3aKpBiBaeTca, 
HanpH)KeHHe Ha ee aHone B03pacTaeT ^o E a . HanpjDKeHHe Ha KaTonHOM 
conpOTHBJieHHH yMeHBHiHTca flo Hanpa>KeHHH, co3flaBaeMoro aHOflHBiM tokom 
naMnBi Jll. TaKOBO HeycToiiHHBoe coeroflmie cxeMBi. ^jihtcjibhoctb ero At 
onpenejraeTca nocTOflHHoii BpeMeHH pa3pfl,HH0H u,enH x pa3p = C 3ap (R a i +Rc). Oho 
3aKaHHHBaeTca OTKpBiBaHHeM naMnBi J12 (Kor^a Hanp^DKeHHe Ha pe3HCT0pe Rc 
cpaBHaeTca c noTeHHHajiOM OTKpBiBaHHa naMnBi U co ) h nepexo^OM cxeMBi b 
ycToiiHHBoe coctohhhc TaKHM o6pa30M, c npnxonoM HMnyjiBca 3anycKa b cxeMe 
(JjopMHpyeTca HMnyjiBC ^ Jinre jibho ctbk) At, npnneM, b aHOne J12 (J)opMHpyeTca 
nojio>KHTejiBHBiH HMnyjiBC, b aHO^e Jll h b Karo^HOH uenn - OTpHH,aTejiBHBiH. 
PeryjiHpOBKa fljinrejiBHOCTH HMnyjiBca ^ocTHraeTca H3MeHeHHeM hoctoahhoh 
BpeMeHH pa3pa^a nyTeM H3MeHemui conpOTHBJieHHH Rc. 

HMnyjiBC MyjiBTHBn6paT0pa flH(J)(J)epeHn,HpyeTCH nenBio h 
AH(J)(J)epeHn,HpOBaHHBiH HMnyjiBC, cooTBeTCTByiomHH 3a^HeMy (J)pOHTy HMnyjiBca 
MyjiBTHBn6paT0pa, onpeflejiaeT 3aflep>KKy KHnn-pejie. 

PaccMOTpHM npHHHHnHajiBHyio cxeMy y3Jia 3a^ep)KKH HMnyjiBCOB 3anycKa Y6. 

HMnyjiBC 3anycKa SjiOKa nepe3 pa3teM 111 10 "3anycK" noflaeTCfl Ha y3eji Y6 Ha 
bxoa >Kflymero MyjiBTHBH6paTOpa, BBinojiHeHHoro Ha TpaH3HCTOpax Tl, T2. Oh 
nonaeTCfl Ha nepBBra 3aTBOp TpaH3HCTOpa Tl nepe3 nepexonHyio n,enB CI, R4. IJenB 
Rl, J\\, J\2 ocymecTBJiaeT orpaHHieHHe HMnyjiBca 3anycKa CBepxy, a flHon, 7J3 
OTceKaeT B03MO>KHBie OTpHH,aTejiBHBie HMnyjiBCBi. Pe3HCTOp R2 o6ecneHHBaeT 
yMeHBineHHe bjihahha Bxo^a KHnn-pejie Ha n,enB 3anycKa. Pe3HCTOp R5 - o6in,ee 
conpOTHBJieHHe b nenn hctokob TpaH3HCTOpOB, KOH^eHcaTOp C2 - 3apa^HBiH, 
pe3HCTOpBi R3, R6 - ctokobbic Harpy3KH TpaH3HCTOpOB. T.k. peryjiHpOBKa 



3<mep}KKH R9 "3a^ep>KKa" BtmeceHa Ha nepe/jmoK) naHent 6noKa, to ee aneMeHTti 
R8,R9, R13, J\l, RIO Haxo^Tca BHe y3na Y6. Ha pnc. 6.46 noKa3aHO BKJnoneHHe 
Henn perynHpOBKH 3a^ep)KKH b MyjiBTHBH6paTOp. B ueiiH pa3pa^a ycTaHOBJieHBi 
pe3HCTOpbi R8, R9, Rl 1. C noMomBio pe3HCTOpa R13 c /nioflOM J\l o6ecneHHBaeTca 
6onee neTKaa cjDHKcaHHfl .zpiHTe jibho cth HMnyjiBca MyjiBTHBH6paTOpa. 

IIOJIO)KHTeJIBHBIH HMIiyjIBC CO CTOKa TpaH3HCTOpa T2 ^H(J)4)epeHLi,HpyeTCH uenBio 
C3, R7. OrpHuaTenBHtiH ^H(J)(J)epeHLi,HpOBaHHBiH HMnyjiBC nocTynaeT Ha bxoh 
ycHUHTena T3. ^ho^om J\4 OTceicaeTCJi nono>KHTejiBHBiH /jh (j) (J) ep eHnnp ob aHHtiH 

HMnyjiBC. CO CTOKOBOH Harpy3KH R8 yCHJIHTCJM nOJIOJKHTeJIBHBIH HMnyjiBC 

CHHMaeTca nepe3 KOH^eHcaTOp C4 Ha bbixoh cxcmbi Ha nepeiaiiOHaTejiB 3anycica B2. 
Ha nepeKJiKDHaTenB nonaiOTCfl TaioKe He3a,nep}KaHHBie HMnyjiBCBi 3anycKa. C 
nepeKJnoHaTenfl HMnyjiBCBi 3anycKa nocTynaK)T Ha bbixoh 6noKa Ha pa3teM III 11 
"CHHXp ocn". 

CxeMa ycHJiHTejia-(J)a30BpaHi,aTejia (cy66noK YO-02) npe^CTaBJieHa Ha pnc. 
6.47. Oh BKJiKDnaeT b ce6a neTBipe KacKa^a YWl (y3Jia Y1-Y4). KacKa^Bi 
BBinonHeHBi no cxeMe c oahhohhbimh HacTpoeHHBiMH ko HTyp aMH h napannenBHBiM 
nHTaHHeM. HeTBepTBra KacKa^ BBinonHeH Ha jipyx napanjienBHO bkjikdhchhbix 
TpaH3HCTOpax. Ha bxo^ cy66noKa nocTynaK)T 30H^HpyK)Hi,He HMnyjiBCBi Ha 
npOMe>KyTOHHOH nacTOTe. nnTaHHe YnH ocymecTBjraeTCfl ot HCTOHHHKa +20B. 
HenB R5, C2 b nepBOM KacKa^e (R4, C5 bo btopom h TpeTBeM, R12, C5 b 
neTBepTOM) - pa3BH3BiBaK)ni,HH <j)HHBTp no nHTaHHK). HanpjDKeHHe CMememra Ha 
btopom 3aTBOpe ycTaHaBUHBaeTca ^enHTeneM R3, R2 (R3, Rl; R2, Rl b ^pyrnx 
KacKa^ax) 3a6jiOKHpOBaHHBiM cmkoctbio C2 (C4; C3). HenB R7, C4 (R6, C7; R6, 
C6; Rl 1, C8) - nenB aBTOCMemeHroi. KoH^eHcaTop C3 (C6; C7) - pa3,nejiHTejiBHBiH. 

BBixoflHBie KOHTypa nepBBix Tpex KacKa^OB o6pa30BaHBi 3neMeHTaMH LI, CI, 
C2, C3 h BapHKanoM J\\, bbixo^hoh Komyp neTBepToro KacKa^a - L2, C7. C 
noMoni,BK) BapHKanoB ocymecTBjraeTCJi He6onBHiaa paccTpoiiKa KOHTypOB c hcjibio 
H3MeHem«i <j)a3Bi y chjihb aeMBix HMnyjiBCOB. Ha pnc. 6.48 noica3aHa AHX K(f) h 
OMX (p(f) KOJie6aTenBHoro Komypa. Ecjih KOHTyp HacTpocH Ha nacTOTy f n p, to b 
pe3ynBTaTe paBeHCTBa peaKTHBHBix conpOTHBJieHHH npn pe30HaHce 3HaneHHe (J)a3Bi 
ycHUHBaeMBix CHraanoB Acp=0. Ecjih Komyp paccTpoeH, to HMeeT MecTO h3mchchhc 
(J)a3Bi ycHJiHBaeMoro CHinajia A(p^0. 

J\im o6ecneHeHHH Tpe6yeMoro ^Hana30Ha h3mchchhh cj)a3Bi (O...71) OHa 
ocymecTBnaeTCH nocneflOBaTejiBHO b Tpex KacKa^ax npn hc6ojibhioh paccTpOHKe 
Ka5K^,oro KacKa^a h o6ih,hh MaKCHMajiBHBiH cuBHr (J)a3Bi paBeH 

Acpx = Scpi =71 . 
i=l 

H3MeHeHHe cmkocth BapHKanoB ocyin,eerBJi5ieTC5i HanpjDKeHHeM c 
noTeHHHOMerpa R7 "Per.Hanp.KOMn", non3anHpaioiii,HM BapHKanBi. HanpiDKeHHe 
noAaeTca nepe3 pa3B5i3BiBaiomHe (JmnBTpBi J\plC& (J\pl, CIO). 

YcHJieHHBie cnraanBi CHHMaiOTCJi c KOHTypa neTBepToro KacKa^a c noMomBio 

aBTOTpaHC(J)OpMaTOpHOH CB5I3H flJM COrJiaCOBaHHfl COnpOTHBJieHHH. CHraaiiBi 

BBi^aioTCH Ha pa3teM LLT2 h ^anee Ha YJ13 Y3. Ha BBixo^e cy66jioica ycTaHOBJieHa 
HenB KOHTpojia: fleTeicrop J\2 c Harpy3KOH R14 h cJdhjibtpom C9, J\p2. 



KoHTponHpyeMBie CHraanti nonaiOTCfl nepe3 KOHTaKT LQ3-3aB Ha KonrpojiBHoe 
rae3AO Ha nepe/jHeH naHenn 6noKa. 

Ha pHC. 6.49 noica3aHa npHHUHnHajiBHaa cxeMa ycHUHTena cy66noKa Y3-02. 
Cy66noK BKJHonaeT b ce6a neTBipe KacKa^a YWi (y3HBi Y1-Y4). CxeMBi KacKa^OB 
H^eHTHHHBi KacKa^aM cy66noKa YO-02. 

Ha cy66noK nocTynaK)T 3a/jep)KaHHBie 30HflHpyK)ni,He HMnyjiBCBi c BBixo^a 
jihhhh 3aflep>KKH Ha pa3BeM IU1 "Bxofl". Bxo^HBie CHraanBi nonaiOTCfl Ha bxo^hoh 
KOHTyp CI, LI, Rl c aBTOTpaHC(J)opMaTOpHBiM noAKJiK)HeHHeM flna corjiacoBamra 
conpOTHBJieHHH. BBixo^HBie KOHTypa KacKa^OB LI, CI pa3MemeHBi b y3Jiax 
nocneAyK)Hi,Hx KacKa^OB. HeTBepTBiii Kacica,n BBinonHeH no cxeMe HCTOKOBoro 
noBTOpHTena c Harpy3KOH R15, HMeiomero Manoe BBixo^Hoe conpOTHBJieHHe /yia 
cornacoBaHHH c conpOTHBJieHHeM KoaKcnajiBHoro Ka6ena. C Hero nepe3 
nepexo^HOH KOH^eHcaTOp C5 CHraanBi no^aiOTCJi Ha pa3BeM 1112 "Bbixo^" h ^anee 
Ha BBixofl 6noKa. 

PerynHpOBKa ycHJieHHH YnH ocymecTBnaeTca bo btopom KacKa^e no^aneS 
OTpHH,aTenBHoro HanpjDKeHHJi c noTeHHHOMeTpa Rl 1 b uenB nepBoro 3aTBOpa 
TpaH3HCTOpa. Ha BBixo^e TpeTBero KacKa^a ycTaHOBJieHa uenB KOHTpona: fleTeKTOp 
J\l c Harpy3Koii Rl h (J)HJiBTpOM TJpl, C3. Hepe3 KOHTaKT IlJ3-3aB KOHTponnpyeMBie 
CHraanBi no^aiOTca Ha KOHTponBHoe rae3,no Ha nepe^HeH naHenn 6noKa. 

6.3.7. Bjiok (J)opMHpOBaHHa HMnyjiBCOB nonaBJieHHJi n-1 

Bjiok npeAHa3HaneH ^jih <J)opMHpOBaHHH HMnyjiBCOB nHJioo6pa3HOH cj)opMBi, c 

nOMOIHBK) KOTOpBIX H3MeH5ieTC5I K03(J)(J)HH,HeHT yCHJieHHfl npHCMHBIX KaHaJIOB B 
KOHHe flHCTaHH,HH flJIfl nOBBIIHeHHfl TOHHOCTH H3MepeHHH neneHra nOCTaHOBHl,HKOB 

aKTHBHBix noMex (cm. pHC. 6.30). npHHH,HnHanBHaa cxeMa 6noKa npencTaBJieHa Ha 
pHC. 6.50. 

B cocTaB 6noKa bxo^ht cxeMa <J)opMHpOBaHHa HMnyjiBCOB nonaBJieHHJi h 

HeCTa6HJIH3HpOBaHHBIH HCTOHHHK nHTaHHH. 

nnTaHHe 6noKa ocymecTBJifleTCfl ot cera 220 B 50 Th, nepe3 TyM6nep 
BKJiK)HeHHH B2, npenoxpaHHTenB npl co cxeMOH HH^HKauHH ero neperopaHHH J14, 
R38 h TpaHC(j)opMaTOp TP2. BBinpHMHTenB BBinonHeH no moctoboh cxeMe Ha 
AHO^ax ,3,11-^14 h BBipa6aTBiBaeT Hanp^DKeHHe nHTaHHH naMn +250B. Ohjibtp 
BBinpaMHTena R36, R37, C13, C14, C15. C btophhhoh o6motkh 7-8 
TpaHC(J)opMaTOpa CHHMaeTca HanpjDKemie HaKana naMn. 

CxeMa (J)opMHpOBaHHa HMnyjiBCOB nonaBJiemra BKJnonaeT b ce6a cxeMy 
3a^ep)KKH, ^H(J)4)epeHiiHpyK)HryK) uenB, cxeMy pacninpeHHa, HHTerpaTOp h 
bbixo^hoh KacKafl. HMnynBC 3anycKa nocTynaeT Ha pa3teM 1111 "Bxon 3anycK". 

CxeMa 3a^ep)KKH BBinoimeHa Ha flByx nonoBHHax naMnBi Jll no cxeMe JK^ynjero 

MyjIBTHBH6paTOpa C KaTOHHOH CB5I3BK) (pe3HCTOp R5). 3apaflHBIM HBJIHeTCH 

KOH^eHcaTOp C3 c n,enBio pa3pa^a Rll, R8. nono)KHTejiBHBiH HMnynBC 3anycica 
nocTynaeT Ha ceTKy Jll a nepe3 nepexoflHyio uenB CI, R3. KoH^eHcaTOp C2 
6noKHpoBOHHBiH. J\hor J\l OTceicaeT cjiynanHBie OTpHH,aTenBHBie bbi6pocbi Ha 
Bxo^e cxeMBi. TJuhtcjibhoctb HMnyjiBCOB MynBTHBH6paT0pa perynnpyeTca 
noTeHH,HOMeTpOM Rll "3aAep>KKa hmii". C KaronHOH Harpy3KH R5 HMnynBC 



OTpHijaTenBHOH nonflpHOCTH nocTynaeT Ha flHc|)<})epeHHHpyK)iiryK) uent C4, R14, 
R12. BTOpoii AH(J)(J)epeHLi,HpOBaHHBiH HMnyjitc nojio>KHTejieH h HcnojiB3yeTCfl j\rh 
3anycKa cxeMBi pacnrapeHHA. Pe3HCTOpBi R4 h R15 b ceTKax naivra Jll, JI2 
aHTHnapa3HTHtie . 

CxeMa pacniHpeHHH Ha naMne JT2 - TaioKe >K^yni,HH MyjiBTHBH6paTOp c 

KaTOflHOH CBH3BK) (pe3HCTOp R16). 3apH/JHyK) eMKOCTB 06pa3yK)T KOH^eHCaTOpBI 

C6, C9. Pe3HCTOp R21 o6pa3yeT uenB pa3p5ma cmkocth. JJejiHTejMMH Rl, R2 b uenH 
cctkh Jlla h R13, R12 b uenH cctkh Jll 6 ycraHaBJiHBaeTCfl HeKOTOpoe 
nono)KHTenBHoe HanpiDKeHHe Ha ceTKax, cjDHKCHpyiomee MHHHMyM Hanp5DKeHH5i Ha 
aHO^ax OTKpBiTBix naMn Jlla h J12a, o6ecneHHBaiomHH pacnrapeHHe npe^ejiOB 
pa3pa^a KOH^eHcaTOpOB. Ha aHOfl J126, KpOMe nHTaiomero HanpjDKeHHJi nepe3 
aHOAHyio Harpy3Ky R18, nonaeTCJi flonojimrrejiBHoe nonoKHTenBHoe HanpjDKeHHe c 
^ejiHTejiH R34, R35, R23, R22 ( b hojiojkchhh nepeKjnoHaTejra Bl "Mccth"). 
IloTeHHHOMeTpOM R34 "AMnnHTy^a" H3MeroieTC5i ^onojimrrejiBHoe HanpiDKeHHe 
Ha aHO^e J126, hqm o6ecneHHBaeTca perynnpOBKa aMnnHTy^Bi BBixoflHoro 
HMnyjiBca. ^ho^bi J\4, J\5 o6ecneHHBaK)T <|)HKcaHHK) ycTaHOBneHHOH aMnnHTy^Bi 
HMnyjiBCOB . B nojio>KeHHH nepeKJnoHaTena Bl "JJhct" aHanorHHHoe HanpjDKeHHe 
3aBOAHTca flHCTaHH,HOHHO Hepe3 pa3BeM 1113 "HanpjDK.ynp". 

PacniHpeHHBie HMnyjiBCBi hojiojkhtcjibhoh nonflpHOCTH CHHMaeTca c aHO^a J126 
nepe3 nepexoflHyio uenB C7, R24, R25 Ha HHTerpaTOp. ^ho^bi J\2, J\3 
orpaHHHHBaiOT B03MO>KHBie OTpHH,aTenBHBie HanpH)KeHHa. HHTerpaTOp (J)opMHpyeT 
nHJioo6pa3HBie HMnyjiBCBi h BKHKonaeT b ce6a 3jicmchtbi R26, Cll, R27, R28. 
YnpomeHHaa cxeMa HHrerpaTOpa noKa3aHa Ha pnc. 6.51. 3a chct pe3HCTOpOB R27, 
R28, bkjhohchhbix nocneAOBaTenBHO c cmkoctbk) Cll (J)opMHpyeTCH nBenecTaji b 
Hanane HHTerpHpOBaHHoro HMnyjiBca. BenHHHHa nBeflecrajia perynnpyeTca 
noTeHH,HOMeTpOM R28 "OopMa hmii". ^houbi ^6, J\l o6ecneHHBaK)T 6BiCTpoe 
BOCCTaHOBJieHHe cxeMBi HHrerpaTOpa no OKOHHamno BxonHoro HMnyjiBca (cm. pnc. 
6.51). 

nHJioo6pa3HBie HMnyjiBCBi noerynaiOT Ha bbixo^hoh KacKa^ (naivraa J13). Oh 
BBinonHeH Ha napanjienBHO coe^HHeHHBix nonoBHHax naMnBi. Pa3BA3Ka nonoBHH 
naivra no Bxo/ry ocymecTBjraeTCfl pe3HCTOpaMH R31, R33. KacKa^ npencraBjnieT 
co6oii KaronHBiii noBTOpHTenB, b KaronHoii HenH KOTOporo b KanecTBe Harpy3KH 
BKHBoneH TpaHC(J)opMaTop Tpl. npHMeHeHne TpaHC(J)opMaTopa o6ycnoBJieHO 
Heo6xo,zniMOCTBK) nepenanH moihhbix HMnyjiBCOB Ha 6ojiBinoe paccTOflmie. 3th 
HMnyjiBCBi nepe3 pa3BeM 1114 "HMn.noflaBJi" nepe^aiOTca b npHeMO-nepe^aioiiryK) 
Ka6nHy. HenB R32, C12 o6ecneHHBaeT aBTOCMemeHHe KacKa^a. J\uoj\ J\8 
ocymecTBJiaeT orpaHHneHHe bo3mo)khbix OTpHHaTejiBHBix Hanp5DKeHHH. 

6.3.8. Bjiok (J)opMHpOBaHHa HMnyjiBca HIAPY OHHl 

BjIOK (J)OpMHpyeT nOJIOJKHTCJIBHBie HMnyjiBCBi KOMMyTaUHH HIAPY 

fljiHTenBHOCTBK) 100 mkc b kohhc .zniCTaHHHH. npHHHHnHajiBHaa cxeMa 6noKa 
npeflCTaBJieHa Ha pnc. 6.52. Bjiok BKJiiOHaeT b ce6a cra6HJiH3HpOBaHHBiH 
BBinpflMHTenB +20B Yl, npeflOxpaHHTejiB b HenH nHTaHHH Y2, /jenHTejiB 
HanpH)KeHHH -27B h y3en Y3 OHIII. 



IlHTaHHe 6noKa ocymecTBjraeTCJi HanpjDKeHHeM 220B 400rn„ KOTOpoe nepe3 
npcuoxpamrrejiB Y2 nocTynaeT Ha BBinpHMHTent. HanpjDKeHHe BBinpHMHTejia 
peryjiHpyeTca pe3HCTOpOM Rl h HcnonB3yeTca ^jm nHTamra TpaH3HCTOpOB 6noKa. 
OTpHu,aTejiBHoe HanpiDKeHHe -20B (JjopMHpyeTca H3 HanpiDKeHHJi -27B, 
no^aBaeMoro Ha 6jiok nepe3 KOHTaKT III 1-3, c noMomBK) ^ejiHTejra R2, J\2, J\3. 
KoH^eHcaTOp CI 6jiokhpobohhbih. J\hok J\l npe,HHa3HaHeH ^na yMeHBineHHA 
BJiHaHH>i u,enH ^ejiHTejra Ha hctohhhk -27B. Hanp^DKeHHe -20B noflaeTca Ha 6a3y 
TpaH3HCTOpa T5 3MHTTepHoro noBTOpHTena. 

B cocTaB y3na OHIU bxohat nepBBra >K,nyiii,HH MyjiBTHBH6paTOp, 
AH(J)(J)epeHiiHpyK)maH uenB, BTOpoii >K^yiu,HH MynBTHBH6paT0p, aMHirepHBiH 
noBTOpHTenB h bbixo^hbic 6y(J)epHBie ycHUHTenH. 

HMnynBCBi 3anycKa nepe3 pa3BeM IU2, nepexo/iHOH KOH^eHcaTOp C2 h /icjihtcjib 
R3, R4 ncnaeTCfl Ha nepBBiii 3aTBOp TpaH3HCTOpa Tl. HanpjDKeHHeM c ^ejiHTejia 
Rl, R2 c noMomBK) flnona ^1 ocymecTBjnieTCJi orpaHHHemie HMnyjiBCOB 3anycKa 

CBepXy. J\ttOR J\2 Orp aHHHHB aeT B03MO)KHBie OTpHHaTCJIBHBie BBl6pOCBI. IlepBBIH 

jKAymHH MyjiBTHBH6paT0p BBinonHeH Ha TpaH3HCTOpax Tl, T2 no cxeMe c 

HCTOKOBOH CBA3BK) (pe3HCTOp RIO). 3apflflHBIMH flBJMK)TC5I KOHflCHCaTOpBI C4, C5. 

Pa3paflHaa nenB o6pa30BaHa pe3HCTOpaMH R8, Rll. J\rk Ha^OKHoro 3aKpBiBaHHa 
o^Horo h OTKpBiBaHHa ^pyroro TpaH3HCTOpa hctokoboc HanpH)KeHHe 
CTa6HJiH3HpyeTca CTaGnjiHTpOHOM J\5. C noMom,BK) flejiHTena R12, R9, R6 Ha 
3aTBOp TpaH3HCTOpa Tl noflaeTCfl HeKOTOpoe nojiojKHrejiBHoe HanpiDKemie, c 
noMomBK) KOTOporo ycTaHaBUHBaeTca MHHHManBHoe Hanp^DKemie Ha CTOKe 
OTKpBiToro TpaH3HCTOpa, T.e. HanpjDKemie, j\o KOTOporo pa3p5DKaeTC5i 
KOH^eHcaTOp. 3thm HanpiDKeHHeM <J)HKCHpyeTca .hjihtchbhoctb pacnrapeHHoro 
HMnyjiBca. 

PaCHIHpeHHBIH HMnyjIBC OTpHH,aTeJIBHOH nOJIflpHOCTH CHHMaeTCH CO CTOKa 
TpaH3HCTOpa Tl Ha /JH<|)<|)epeHHHpyK)IHyK) IienB C6, R15. IlOJIOKHTeJIBHBIM BTOpBIM 

flH(J)(J)epeHH,HpOBaHHBiM HMnyjiBCOM 3anycKaeTca BTOpon >Kflyni,HH 

MyjIBTHBH6paTOp. ^HOflOM ^6 OrpaHHHHBaeTCH OTpHH,aTeJIBHBIH 

^H(J)(J)epeHH,HpOBaHHBIH HMnyjIBC . 

BTOpoii )K,ziyin,HH MynBTHBH6paT0p BBinonHeH Ha TpaH3HCTOpax T3, T4 TaK>Ke no 

CXeMe C HCTOKOBOH CBH3BK) (pe3HCTOp R17). 3ap5IflHBIM flBJMIOTCfl KOHfldlCaTOp C7. 

ConpOTHBJieHHe uenn pa3p;ma o6pa30BaHO pe3HCTOpaMH R18, R19. Bbixo^hbic 

HMnyjIBCBI nOJIOJKHTeHBHOH nOJIHpHOCTH CHHMaKDTCH CO CTOKa BTOpOrO TpaH3HCTOpa 

h nepe3 nepexoAHoii KOH^eHcaTOp C8 no^aiOTCfl Ha 6a3y TpaH3HCTOpa T5 

3MHTTepHOrO nOBTOpHTeJIH, KOTOpBIH B HCXOflHOM COCT05IHHH 3aKpBIT 

OTpHH,aTeJIBHBIM HanpJDKeHHCM Ha 6a3C IlOJIOKHTeJIBHBIM HMnyjiBCOM TpaH3HCTOp 

OTKpBiBaeTca, b 3MHTTepHoii Harpy3Ke R22 BBiflejiaeTca hojiokhtcjibhbih HMnyjIBC. 
3tot HMnyjIBC nepe3 pa3B5i3BiBaioiii,He pe3HCTOpBi R23, R25, R27, R29, R31 
nonaeTCfl Ha 6a3Bi TpaH3HCTOpOB 6y(J)epHBix y chjihtc Jiefi . 

By<J)epHBie ycHJiHTenH hmciot KOJiJieKTOpHBie Harpy3KH R24, R26, R28, R30, 
R32, c KOTOpBix nepe3 nepexo^HBie KOH^eHcaTopBi C9, CIO, Cll, C12, C13 
HMnynBCBi BBi^aiOTCH Ha bbixo^hbic pa3BeMBi 6noKa IH3, 1114, UJ5, IH6, LQ7 h 
napajiJiejiBHO Ha KOHTponBHBie rae3,na "HMn IUAPy" Ha nepeflHeii naHenH 6noKa. 



7. AIHIAPATYPA IJHOPOBOH COT 



7.1. Ha3HaneHHe, oGmaa xapaKTepHCTHKa h cocTaB annapaTypBi 

AnnapaTypa n,Hcj)pOBOH CJJJX (HC^H,) npenHa3HaHeHa ^jih o6Hapy>KeHH5i 
CHraanoB, OTpa>KeHHBix ot iio/ibh>khbix n,eneH, Ha <J)OHe OTpajKemiH ot mccthbix 
npe^MeTOB, ^HnonBHBix OTpajKaTejieii h MeTeoo6pa30BaHHH, a TaK>Ke Run 
noAaBJieHHa HecHHxpOHHBix HMnyjiBCHBix noMex. 

CocTaB annapaTypBi chctcmbi CJ\I[ noKa3aH Ha CTpyicrypHOH cxeMe pnc. 7.1. 
AnnapaTypa chctcmbi C^H, pa3MemeHa b Hncacj)y 39K02 b npHeMO-nepeflaiomeH 
KaGnHC B niKa<J)y pa3Meni,eHO hicctb 6jiokob: 5 6jiokob BBiHHTaHHa 39KM01 h 6jiok 
oGteAHHeHHa CHraanoB 39KM02. 

AnnapaTypa o6ecneHHBaeT pa3,ziejiBHyio o6pa6oTKy CHraajiOB naTH npneMHBix 
KaHanoB c noMoni,BK) rorra o^HOTHnHBix 6jiokob 39KM01. Ha bxohbi Ka)K^oro 
6noKa noerynaiOT CHraanBi c npneMHHKa IIPC-5M: CHraanBi 3A nocne 
aMnnHTy^Horo ^eTeKTHpOBaHHa, CHraanBi Ha npOMOKyTOHHoii nacTOTe f np c YIIH h 
onopHoe HanpH)KeHHe Ha npOMOKyTOHHoii nacTOTe f on ot KorepeHTHoro reTepOAHHa. 

B annapaType npOH3BOflHTca pa3AenBHaa o6pa6oTKa CHraajiOB b aMnnHTy^HOM 
h KorepeHTHOM KaHanax. 

B KorepeHTHOM KaHane ocymecTBnaeTca (J)a30Boe ^eTeKTHpOBaHHe CHraanoB f np 
c noMoni,BK) onopHoro HanpjDKeHHA f on . C hcjibio ycTpaHeHHa cnenBix (J)a3 h 
yMeHBHieHHa HCKajKemui KanKH axo-CHraanoB (J)a30Boe flereKTHpOBaHHe h 
flajiBHeHHiaa o6pa6oTKa b KorepeHTHOM KaHane ocymecTBJifleTCfl b flByx 
KBa^paTypHBix KaHanax. KBa^paTypHOCTB o6ecneHHBaeTCH c^BHroM (J)a3Bi onopHoro 
Hanpa>KeHHH Ha 90°. Ha BBixo^e <J)a30Boro .neTeKTOpa hmckdt mccto BH^eocHraaiiBi, 
npOMOflynHpOBaHHBie no aMnjiHTy^e ^onjiepOBCKOH nacTOTOH. 

^jih yMeHBnieHHH bjihahhji cnenBix CKOpocTen b pOKHMe 3anycKa «PeflKHH II» 
HcnonB3yeTca niecTHnepHOAHaa Bo6yjian,Ha naeroTBi noBTOpeHHa, a b pOKHMe 
« T IacTBiH» - flByxnepHOAHaa Bo6yji5iHH5i. 

3th CHraanBi ^anee nonBepraiOTCfl flByKparaoMy nepecnepHOHHOMy 

BBIHHTaHHK) B KaJKflOM KBa^paTypHOM KaHane B Ll,H(J)pOBBIX yCTpOHCTBaX, B 

pe3ynBTaTe KOTOporo nonaBJiaiOTCfl CHraanBi, OTpa>KeHHBie ot HenoflBH>KHBix h 
ManonoABH)KHBix o6bcktob, h BBiflenaK)Tca CHraajiBi flBH5Kyni,Hxca H,eneH. 
06pa6oTKa b KorepeHTHOM KaHane 3aKaHHHBaeTca oGte^HHeHHeM CHraanoB flByx 
KBa^paTypHBix KaHanoB b eflHHBiii CHrHan 3K BbIH . 

B aMnnHTy^HOM KaHane ocymecTBJiaeTCfl nonaBJiemie HecHHxpOHHBix noMex c 
noMomBK) (J)HJiBTpa HHn. C BBixo^a (J)HJiBTpa HHn CHraanBi 3A(J)hji BBi^aiOTCfl Ha 
bbixoh annapaTypBi. KpOMe Toro, b (J)HJiBTpe HHn (J)opMHpyiOTca HMnyjiBCBi 6naHKa 

HeCHHXpOHHBIX nOMCX, KOTOpBIMH OCyiU,eCTBJIHCTCH 6naHKHpOBaHHC HCCHHXpOHHBIX 

noMex b KorepeHTHOM KaHane. TaKHM o6pa30M, b annapaType o6ecneHHBaeTca 
3aiu,HTa ot HHn KaK b aMnnHTy^HOM, TaK h b KorepenraoM KaHane. 

B 6noKe 39KM02 CHraajiBi aMnjinrynHoro KaHana 3 A h Korepenraoro KaHana 
3K Bcex rorra npneMHBix KaHanoB oGte^HroiiOTOi b e^HHBie CHraajiBi 3A h 3K, 
KOTOpBie nocTynaiOT b ManiHHy N2 (HH^HKaTOpHyio) .ztjiji OTo6pa>KeHroi Ha HKO. B 
6noKe (J)opMHpyeTca TaK>Ke CHraan 3 K oht P , coctojhhhh b tom, hto CHraajiBi 



aMnnHTy^Horo pe>KHMa 3A Bcex roroi KaHanoB no^aiOTca pa3,nejiBHO c 
paccTaHOBKOH hx no ^HCTaHHHH Ha ynacTKax no 40 km b pOKHMax pe^Koro 3anycKa 
c paccToaHneM MOK^y 3xo-cnraanaMH KaHanoB 10 km h no 20 km b pe)KHMe Hacroro 
3anycKa c paccToaHneM MOK^y axo-cnmajiaMH KaHanoB 5 km. 3th CHraanBi 
no^aiOTca b HH^HKaTOpHyK) ManiHHy Ha niKa(J) /JYC-4M, r^e ohh oro6pa}KaK)TCfl Ha 
ocn,HHJiorpa(J)e 6noKa 3P-3M c hcjibio KOHTpona (JjyHKHHOHHpOBaHHA Ka^K^oro 
npneMHoro KaHana. 

CnrHajiBi aMnjinry^Horo KaHana 3 A h KorepeHTHoro KaHana 3K nepe^ no^aneS 
Ha HKO niKa(J)OB /JYC-4M h HKO-2M o6bc,hhh5ik)tc5i b ohhh KOMnjieKCHBiii 
CHraaji 3AK, npn 3-tom b Gjihjkhch no .ziHCTaHHHH 30He OTo6pa>KaK)TC5i 3xo- 
CHrHanBi KorepeHTHoro KaHana, a b flanBHeii - aMnjinrynHoro KaHana. FpaHHHa 
pa3AeJieHHH 30H mojkct nnaBHO perynnpOBaTBca Ha Ka^OM HH^HKaTOpe. 

PaccMOTpHM ocHOBHBie TexHHHecKHe xapaKTepHCTHKH annapaTypBi C^II,. 
CncTeMa mojkct 6bitb oxapaKreprooBaHa ^ByMa napaMeTpaMH: 

a) K03(J)(J)HLl,HeHTOM nOflaBJICHHfl nOMeXH - 3TO OTHOHieHHe moihhocth noMexH 

Ha Bxone h BBixo^e annapaTypBi 

Kn^; (7.1) 

" IIBblX 

oh noKa3BiBaeT, bo ckojibko pa3 ocjia6jiaeTCH noMexa Ha BBixo^e no cpaBHemno 
co bxo^om; 

6) K03(J)(J)HLl,HeHTOM nOflnOMCXOBOH BHflHMOCTH, xapaKTepH3yioiii,HM KanecTBO 

BBmenemifl CHraanoB Ha (J)OHe noMexn. Oh xapaKreproyeT H3MeHeHHe OTHonieHHa 
CHraan/noMexa Ha BBixone annapaTypBi no cpaBHeHHK) co bxohom 
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r/ie K c - K03(J)(J)HLi,HeHT BBi^ejieHHH CHraanoB annapaTypon. 
B TTJ\ CTaHHHH npHBOAHTca K03(J)(J)HLi,HeHT no,naBJieHH>i noMexn K n no 
KOHTponBHBiM CHraanaM, oh cocTaBUJieT 35 flB. IIo peanBHBiM naccHBHBiM noMexaM 

OH 6yfleT HH2KC 

Ko3(J)(J)HLi,HeHT noAaBJieHHH HecHHxpOHHBix noMex no HanpiDKeHHio 

Urhiibx 



^ hhii 



UnHnBbix 



cocTaBJiaeT: b aMnjinrynHOM KaHane 20 (26 rB), 
b KorepeHTHOM KaHane 10(20^E). 

7.2. IIpHHn,HnBi ceneKH,HH #BH>Kyiii,Hxc5i Heneii. 

7.2.1. Pa3JiHHHa none3HBix CHraanoB h naccHBHBix noMex. 

CeneKH,Ha none3HBix CHraanoB Ha cj)OHe noMex nK)6oro BH^a ocHOBBiBaeTca Ha 
pa3HHHHax none3HBix CHraanoB h noMexoBBix KOJie6aHHH. HanpHMep, no,naBJieHHe 

HeCHHXpOHHBIX HMnyjIBCHBIX nOMCX OCHOBaHO Ha pa3JIHHHHX b nacTOTe noBTOpeHHa 

CHraanoB h hcchhxpohhbix noMex. ^jih 3ain,HTBi ot naccHBHBix noMex 



HcnonB3yK)TCH pa3HHHH5i b ckopocthx ^BH)KeHHH H,ejieH h naccHBHBix noMex, 
KOTOpBie, KaK npaBHJio, cymecTBeHHO pa3JiHHHBi. MecTHBie npe^MeTBi 
HenoABH>KHBi, ^HnojiBHBie noMexH h MeTeoo6pa30BaHHa ^BH)KyTca nop, 
^eHCTBHeM BeTpa, HMea ero ckopoctb. Uenn tkq .uBiracyTCfl c HecoH3MepHMO 
6ojiBinHMH CKOpocTaMH. CicopocTBK) ^BHJKeHHa onpe^ejuieTCfl flonnepOBCKaa 
^o6aBKa nacTOTBi no H3BecTHoii (JjopMyne 

2Vr 

F,= — , (7.3) 
r,a,e V r - pa^HajiBHaa ckopoctb ^BH^Kymeroca oGteKra. 

3HaK flonnepOBCKoro npHpameHHH nacTOTBi onpe^ejuieTCfl HanpaBJieHHeM 

ABJDKeHHfl oGteKTa OTHOCHTeJIBHO PJ1C. TaKHM 06pa30M, pa3JIHHHH CHraanoB, 

npHHHMaeMBix ot ABiDKynnixcfl h HenonBH>KHBix (ManononBHJKHBix) o6i>eKTOB, 
3aKJiK)HaeTca b nacTOTe npHHHMaeMBix CHraajiOB c yneTOM ^onnepOBCKoro 
npHpani,eHHH ee f c ± F fl . 

JJflfi MecTHBix npenMeTOB V r = 0, F A = 0. 

TJjui ^HnojiBHBix OTpajKaTeneH h MeTeoo6pa30BaHHH npn V r = 5 -10 m/c h 

F 2(5-10) 
A 0,1 

/Jjih ^BH)KyHi,HxcH neneii npn V r = 300 m/c F fl = 6000rn,. 
PaccMOTpHM cneKTpBi CHraanoB PJIC (pnc. 7.2). 

3oHflHpyK)Hi,HH CHraan - HenpepBiBHaa nocjie,noBaTejiBHOCTB npaMoyronBHBix 
pa^HOHMnyjiBCOB. CneKTp ero nHHeiiHaTBiH c ornGaiomeH BH^a sin x/x (pnc. 7.2 a). 
I^eHTpajiBHaa nacTOTa cooTBeTCTByeT nacTOTe reHepauHH f c . PaccTOflHHe MQTKjsy 
jihhhhmh cneKTpa F n = 1/T n , nrapHHa cneKTpa onpe^ejuieTCJi /jnHTenBHO ctbk> 
HMnynBca x„. 

CneKTp OTpa>KeHHBix CHraanoB noKa3aH Ha pnc. 7.2 6. T.k. OTpa>KeHHBiH CHraaji 
HMeeT orpaHHHeHHoe hhcjio pa^HOHMnyjiBCOB (nanKy), cneKTp ero He nHHeirraTBiH, 
a rpe6eHHaTBiH. IllnpHHa rpe6rai onpe^ejuieTCJi hhcjiom HMnyjiBCOB b nanKe N h 
paBHa 1/NTn.. TpeSHH cneKTpa CMemaiOTCfl Ha BenHHHHy ^onnepOBCKOH nacTOTBi 
BnpaBO, ecnH o6i>eKT ^BH)KeTCH k PJIC hjih bjicbo npn ^bhjkchhh oGteKra ot PJIC. 
Ha pnc. 7.2 6 noKa3aHBi ^Ba cneKTpa: cneKTp .nBH^Kymeiicfl naccHBHoii noMexn G nn 
(3aTyHieBaHHBra); Bee cocTaBJifliomHe cneKTpa CMemaiOTCfl na BenHHHHy ¥ m , h 
cneKTp CHraana ot nenH G u ; CMememie cneKTpa ocymecTBJuieTCfl Ha BenHHHHy ¥ m 

60JIBHiyK), HQM ¥ m . TaKHM 06pa30M, pa3JIHHH5I B CKOpOCTH 06teKT0B npHBO^HT K 

pa3JiHHHaM b nacTOTax coeraBjnnomHx cneKTpa. 

CeneKH,Ha CHraanoB Heneii Ha (J)OHe naccHBHBix noMex mojkct ocymecTBJurrBCfl 

B (J)HJIBTpOBBIX (KOppeJIHH,HOHHO-(J)HJIBTpOBBIx) JIH60 KOrepeHTHO- 

KOMneHcan,HOHHBix cncTeMax C^II. 

OnnBTpOBaa CHCTeMa CflU, npencTaBJuieT co6oii Ha6op flonnepOBCKHx 

(J)HJIBTpOB, COOTBeTCTByK)Hl,HX CKOpOCTflM oGteKTOB, B KOTOpBIX BBIfleJIfllOTCfl 

CHraanBi onpeneneHHoii nacTOTBi. OnnBTpaMH ocymeerBJuieTCJi pa3fleneHHe 

CHmaJIOB no CKOpOCTflM /JBHJKCHHH 06BeKT0B. OHJIBTpBI, COOTBeTCTByK)IH,He MaJIBIM 



flOnJiepOBCKHM HaCTOTaM (MaJIBIM CKOpOCTflM) MOiyT BBIKJIIOHaTBCH, HQM 

o6ecneHHBaeTca HCKJnoneHHe noMex. 

B KorepeHTHO-KOMneHcaiiHOHHBix CHCTeMax CJJJJ, hco6xohhmo co3^aTB 
y CTp ohctb a c TaKOH AHX, hto6bi pOKeKrapOBaTB cocTaBJiaiomHe cneKTpa 
naccHBHBix noMex f e + F^ n h BBi^ejiHTB CHraanBi c 6ojibihhmh ^onnepOBCKHMH 
nacTOTaMH f c + F/m, cooTBeTCTByiomHe hcjmm (pnc. 7.3). 3tot ran chctcmbi CJJJJ, 
peanH30BaH b PJ1C 11-37. 

TaKOBa nacToraaa TpaKTOBKa otjihhhh CHraanoB Hejieii h noMex, BpeMemiafl 
TpaKTOBKa 3aKJiK)HaeTca b tom, hto b HMnyjiBCHBix PJ1C flonnepOBCKaa nacTOTa 
CHraanoB npOHBJiaeTCH b MemiepHOflHOM H3MeHeHHH (Ha6ere) (J)a3Bi OTpa>KeHHBix 
CHraanoB. Ha6er (J)a3Bi 3a nepHoa, noBTOpemra Acp T , nponopHHOHaneH nepHOny 
noBTOpemra T n h ^onnepOBCKoii nacTOTe F A . 

A(p T = 2n F A T n . (7.4) 

3HaHemiK) A(p T = 0 cooTBeTCTByeT OTpa>KeHHe ot naccHBHBix noMex, a 3HaneHHe 
A(p T » 0 - OTpa>KeHHK) ot ABHJKymHxcH n,eneH. B chctcmc CJJJX c noMoiiiBio 
(J)a30Boro fleTeKTOpa H3MepaeTca Ha6er (j)a3 A(p T c hcjibio HcnonB30BaHHa 3-toh 
HH(J)opMaii,HH .una ccjickhhh CHraanoB Hejieii h noMex. 

CymeCTBeHHBIM HQHOCTaTKOM HMnyjIBCHBIX PJ1C HBJIHeTCH HaJIHHHe TaK 

Ha3BiBaeMBix cnenBix CKOpocTeii. 3to TaKHe CKOpocra, npH kotopbix flBHJKymHecH 

06BeKTBI BOCnpHHHMaKDTCH B CHCTCMC CJJJJ, KaK HenOHBHJKHBIC CO CIieKTpaHBHOH 

tohkh 3peHHa (pnc 7.26) nepBaa cnenaa ckopoctb cooTBeTCTByeT cnynaK), Kor^a 
rpe6eHB f c + ¥ m coBna,naiOT c nojiojKeHHeM f c + F n (nyHKrapHaa jikhhs Ha pncyHKe), 
BTOpaa cnenaa ckopoctb - npH coBna^eHHH rpeGroi c nojiOKeHHeM f c + 2F n h t.^,. 
TaKHM o6pa30M, 

Fg cnen 1 F n , F a cuen n H F a n . (7.5) 

C BpeMeHHOH tohkh 3peHH5i cnenBie CKOpocra cooTBeTCTByK)T Ha6ery (J)a3Bi 
CHraanoB 3a nepHOfl noBTOperoia A(p T = 2n n. Oco6chho cymecTBeHHO bjihahhc 
cnenBix CKOpocTeii b caHTHMeTpOBOM ^Hana30He bojih. ^chctbhtcjibho, H3 
BBipa>KeHHH (7.5) cne/iyeT, hto 

t- „ 2Vrcjien _ p 

r a cnen l ^ ■ 

OTdOfla 

v ^ (300-375)0,1 10 . 

Vrenenl = = ^^«15 ~19m/C. 

2 2 

B ^Hana30He CKOpocTeii hcjih ^o 300 m/c mojkct 6bitb 15-20 cnenBix CKOpocTen 
n npouecc o6Hapy>KeHH5i n,enen 3HanHTenBHO ycjio>KroieTCJi. 



7.2.2. YnpomeHHaa CTpyKiypHaa cxeMa 
KorepeHTHO-KOMneHcan,HOHHon chctcmbi CJJJJ,. 



CxeMa chctcmbi QZJI], npHBeneHa Ha pnc. 7.4. CncTeMa CflU, MoaceT 6bitb 
pa3#eneHa na rbq nacra - Korepenrayio n KOMneHcannoHHyio. KorepeHraaa nacTB 
o6ecneHHBaeT cejieKnnio (pa3,nejieHHe) cnmajiOB ot flBH^Kymnxca h Heno,HBH>KHBix 
o6bcktob. 3to pa3fleneHne ocym,ecTBJiaeTCH Ha BBixonax <J)a30BBix ^eTeKTOpOB, b 



KOTOptix MemiepHOflHoe H3MeHeHHe (j)a3Bi Acp T = q)i - cpi-i cpaBHHBaeTca c (J)a30H 
onopHoro HanpjDKeHHA cpo . 

Ha CHraajiBHBra bxoa (J)a30Boro ^eTeKTOpa (pHC.7.5) nocTynaeT nanica 3xo- 
CHraajiOB U e , H3MeHeHHe HanajiBHOH (J)a3Bi HMnyjiBCOB KOTOpoii cooTBeTCTByeT 
AonnepOBCKoii nacTOTe, Ha onopHBiii bxoa fleTeicropa - Hanp^DKemie KorepeHTHoro 
reTepo^HHa U Kr , HMeiomee b KajK^OM nepHO^e noBTOpemra onopHyK) <J)a3y q>o. 3th 
(J)a30BBie pa3HHHHH Ha BBixo^e (J)a30Boro ^eTeKTOpa npeo6pa30BBiBaK)TC5i b 
aMnnHTy^HBie. AMnnHTy^a cnrHanoB .nBHJKymHxcfl Heneii Ha BBixo^e (J)a30Boro 
^eTeKTOpa 6y^eT h3M6hhtbch no 3aKOHy ^onnepOBCKOH nacTOTBi F m . CnrHanBi ot 
MecTHBix npe^MeTOB c HeH3Meronoin,eHC5i ot nepnona k nepnozry (J)a30H 6y,nyT 
HMeTB no CTO>iHHy K) aMnnHTy^y. 

B KOMneHcau,HOHHOH Hacra nyTeM nepecnepHOHHoro BBiHHTaHHa 
ocymecTBnaeTCH nonaBJieHHe naccHBHBix noMex h BBi^eneHHe CHraanoB Heneii. 

/Jjih BBMBJieHHa nepecnepHOHHoro Ha6era (J)a3 OTpa>KeHHBix CHraanoB 
Heo6xoAHMO cpaBHeHne ero b (J)a30BOM ^eTeKTOpe c onopHBiM Kone6aHHeM, 
HMeK)Hi,HM onpenejiemryK) c[)a3y. MarHeTpOH (J)opMHpyeT CHraanBi co cnynaHHOH 
HananBHOH (J)a30H, T.e. (J)opMHpyeT HeicorepeHTHyK) nocneflOBaTenBHOCTB 
pa^HOHMnyjiBCOB. HeoGxo^HMO cuenaTB ee KorepenraoH, HMeiomeH onpe^eJieHHoe 
3HaneHHe (j)a3Bi. 3Toro HcnonB3yeTCH KorepeHTHBiii reTepo^HH. 

KorepeHTHBiii reTepo^HH - 3to aBToreHepaTOp Ha npOMOKyTOHHoii nacTOTe, 

HMeK)Hl,HH BBICOKyK) CTa6HJIBHOCTB HaCTOTBI. B CHJiy 3TOrO MOJKHO npHHflTB, HTO 

<J)a3a ero KOJieGamifl He H3MeroieTC5i b TeneHHe nepno/ia cneAOBaHHH. Ho Ha^o 
yBA3aTB <J)a3y ero KOJie6aHHii c <J)a30H 30H/nrpyiomero HMnyjiBca jih6o c cj)a30H 
naccHBHOH noMexH, KOTOpaa flonacHa 6bitb CKOMneHCHpOBaHa. 

nosTOMy cyni,ecTByK)T ^Ba BH^a KorepeHTHOCTH, onpenejraeMBie cnoco6oM 
(J)a3HpOBaHHH KorepeHTHoro reTepo^HHa: SKBHBajienraafl BHyTpeHHaa 

KOrepeHTHOCTB ((J)a3HpOBaHHe 30H^HpyK)Hl,HM HMnyjIBCOM) h BHeniHaa 

KorepeHTHOCTB ((J)a3HpOBaHHe naccHBHOH noMexon c BBixona ynH). Bh^ 
KorepeHTHOCTH ycTaHaBUHBaeTca c noMomBio KOMMyTaTOpa <J)a3HpOBaHH5i. 

B pe>KHMe BHyTpeHHen KorepeHTHOCTH b KajK^OM nepnone cjieflOBamifl 
KorepeHTHOMy reTepo/niHy HaB5i3BiBaeTC5i (J)a3a 30H^HpyiOHi,ero HMnyjiBca, 
KorepeHTHBiH reTepo^HH xpaHHT b TeneHHe nepHO^a 3Ty (J)a3y h c Heii 
cpaBHHBaeTca (|)a3a OTpa>KeHHoro cnraajia. 

noacHHM pa6oTy chctcmbi b pe>KHMe BHyTpeHHeii KorepeHTHOCTH no rpa<J)HKaM 
pnc. 7.6. 

3oH^HpyK)Hi,HH HMnyjiBC ot MaraeTpOHHoro reHepaTOpa, npeo6pa30BaHHBra Ha 
npOMOKyTOHHyio nacTOTy b CMecnrejie AnH (pnc. 7. 6 a) nepe3 KOMMyTaTOp 
(J) a3Hp ob aHHH noflaeTca Ha KorepeHTHBiH reTepo^HH, HaB5i3BiBa5i nocjie^HeMy cbok) 
<J)a3y. OnopHoe HanpjDKeHHe KorepeHTHoro reTepo^HHa (pnc. 7.6 noflaeTca Ha 

OnOpHBie BXOflBI (J)a30BBIX ^eTeKTOpOB (pnc. 7.4). 

PaccMOTpHM cjiynaii HanHHHa npOTiDKeHHoii naccHBHOH noMexn h n,enH Ha ee 
(J)OHe (pnc. 7.6 6). 3xo-CHraajiBi nepe3 YWl, CMecnrejiB CHraanoB h Yim nonaiOTCJi 
Ha CHraajiBHBie bxohbi (J)a30BBix ^eTeKTOpOB (pnc. 7.6 b). Kone6aHHa naccHBHOH 
noMexn xapaKTepH3yK)Tca cjiynaiiHOH aMnnHTy^HOH A n (t) h (J)a30BOH V|/ n (t) 



MOflyjian,HeH. Cnraaji ot hcjih HMeeT HanajiBHyio (J)a3y cp y , MeroHomyiocfl ot 
nepHO^a k nepHO^y. 

IlepeA (J)a30BBiMH .neTeicropaMH ocymecTBJiaeTca orpaHHneHHe CHraanoB no 
aMiunrryne (7.6 r). OrpamiHeHHe HcnonB3yeTca, hcxo^h H3 cjie/iyiomHx 
coo6pa>KeHHH: 

1) c uenBK) cornacoBaHHH ^HHaMHHecKHx ,nHana30HOB npneMHoro TpaKTa h 
CHCTeMBi CJ\I[; 

2) fljifl CTa6HJiH3aii,HH ypOBHH ocTaTKOB KOMneHcauHH naccHBHBix noMex; 

3) c uenBK) HCKJHoneHHa bjihhhhh aMrniHTyn sxo-CHraanoB Ha pa6oTy cj)a30Boro 
^eTeKTOpa (hto6bi aMiunrryna CHraanoB Ha BBixo^e (J)a30Boro ^eTeicropa 6Bina 
nponopH,HOHajiBHa tojibko pa3HOCTH <J)a3, a He aMrniHTyn bxo^hbix CHraanoB). 

IIpH 3tom b orpaHHneHHOM CHraane coxpaHaeTca cjiynaHHaa <J)a30Baa 
MOAyJMHHJI noMexH \|/ n (t). 

Ha rpa<J)HKax pnc. 7.6. e, tk noKa3aHO HanpjDKeHHe Ha BBixo^e (J)a30Boro 
^eTeKTOpa b i h i +1 nepHO^ax cjie^OBaHHii, Ha pnc. 7.6.3 - pe3ynBTaT 
nepecnepHOflHoro BBiHHTaHHH. T.k. (J)a30Baa CTpyiaypa noMexoBoro KOJie6am«i 
cnynaHHa, to aMnjiHTyzja ero Ha BBixo^e <J)a30Boro ^eTeKTOpa cjiynaiiHa. Ecjih 
noMexa HMeeT BBicoKyio MerniepHOHHyio KOppejumino, T.e. (J)a30Baa CTpyKTypa 
CHraanoB ot nepno/ia k nepno/iy He H3MeroieTC5i, to CHraanBi b coce^HHx nepnonax 
6y^yT noxo>KHMH (A f h A , +i Ha pnc 7.6 e, tk) h pe3ynBTaT nepecnepHOflHoro 
BBiHHTaHHH (pnc. 7.6 3) 6jih30k k HynK), noMexa noAaBJiaeTCH. noflaBJiemie ee TeM 
nonHee, neM BBinie nepecnepHOflHaa KOppejiflHHJi noMexn. 

CHraan ot H,enH Ha <J)OHe noMexn 3a cneT MOKnepHO^Horo H3MeHeHHa <J)a3Bi cp y 
Ha BBixo^e ^eTeKTOpa 6y^eT hmctb pa3HyK) aMnnHTy^y b i h i +1 nepnonax, 
pe3ynBTaT HepecnepHO^Horo BBiHHTaHHH He HyjiB h CHraan BBi^ejiaeTCH. 

Ecjih noMexa ^BH)KeTCH non ^encTBHeM BeTpa, to Hanp^DiceHHe Ha BBixone 
(J)a30Boro ^eTeKTOpa ot i k i +1 nepHO^y H3MeroieTC5i (nyHKTHp Ha pnc. 7.6 >k) 
pe3yjiBTaT nepecnepHOHHoro BBiHHTaHHH noMexn He HyjiB h OHa ocTaeTca 
Heno/jaB neHHOH . TaKHM o6pa30M, b pOKHMe BHyTpeHHen KorepemnocTH xoponio 
noAaBJiaKDTca cnrHajiBi ot HenoflBH>KHBix o6i>eKTOB, cnraajiBi ot jib H>Ky ih,hx 
noMex noAaBJiaK)Tca HenojiHOCTBK). 

Mojkho HcnonB30BaTB TaK Ha3BiBaeMyK) cxeMy KOMneHcauHH fleiiCTBHH BeTpa 
(CK^B), npHMeroieMyK) b HeKOTOpBix PJ1C. CyTB ee b tom, hto b onopHoe 
HanpH)KeHHe bboahtca MOKnepHOflHoe H3MeHeHHe (J)a3Bi, paBHoe u3Meneniuo (J)a3Bi 
noMexn, flBHJKymeHCfl non /jencTBHeM BeTpa. 3a cneT 3Toro noMexa OKa3BiBaeTca 
KaK 6bi ocTaHOBJieHHoii, Heno/iBH>KHOH. Ho npH 3tom cnrHaji ot hcthhho 
HenoABH)KHOH noMexn He 6y^eT KOMneHCHpOBaTBca. Mojkho ynpaBJiarB CK^B 
BpyHHyK), ho ^jhi PJ1C caHTHMeTpOBoro flHana30Ha bojih 3to npaKTHHecKH 
HeBBinojiHHMO. nosTOMy CK^B b PJTC n-37 He ycTaHOBJieHa. B cnjiy sthx 
o6cTOHTenBCTB pe)KHM BHyipemieH Korep eHTHO cth b PJTC npH 6oeBoii pa6oTe He 
HcnojiB3yeTca, a HcnojiB3yeTca tojibko npH HacTpOHKe chctcmbi CJ\Y{. 

npH 6oeBoii pa6oTe HcnojiB3yeTca pe>KHM BHeniHeii KorepeHTHOCTH. B stom 
pe>KHMe Ha KOMMyTaTOp <J)a3HpOBaHH5i c BBixo^a ynH nonaiOTca 3xo-CHraajiBi, b 
tom HHCJie h naccHBHoii noMexn (pnc. 7.4). KorepeHTHOMy reTepo/niHy 
HaBa3BiBaeTca (J)a3a noMexn. HCKJnoHemui KOMneHcau,HH 3xo-CHraajiOB 



flBJDKymHxcfl LtejieH <J)a3HpyK)iii,ee Hanp^DKeHHe Ha KorepenraBiH reTepo^HH 
3a^ep>KHBaeTCH Ha BpeMJi to, coH3MepHMoe c fljiHrejiBHOCTBK) HMnynBca (b 
nHTHKacKa^HOM yilH cy66noKa YIIH-Kl, yeraHOBJieHHOM nepe^ KorepeHTHBiM 
reTepo^HHOM). 

IIpHHH,Hn pa60TBI CHCTeMBI B pOKHMe BHeiHHeil KOrepeHTHOCTH noacHHM 

BpeMeHHBiMH rp a<j)HKaMH Hanp5DKeHHH (pHC. 7.7). Ecjih HMeeT MecTO npOTiDKeHHaa 
naccHBHaa noMexa (pnc. 7.7 a), ^BHJKymajicji co ckopoctbk) V n , to Ha CHraajiBHOM 
Bxo^e <J)a30Boro ^eTeKTOpa orpamiHeHHoe no aMnnHTy^e HanpjDKemie noBTOpaeT 
<J)a3y noMexH \|/ n (t) (pnc. 7.7. 6). IIpH HanHHHH uejiH Ha (J)OHe noMexn 
MOKnepHOAHoe H3MeHeHHe <J)a3Bi ee CHraana 3HaHHTenBHO OTJiHHaeTca ot 
noMexoBoro. KorepeHTHBra reTepo^HH pa6oTaeT b pe)KHMe aBTOKOJie6aHHH, a c 
npHxoflOM noMexn c yneTOM 3a^ep)KKH Ha xo HanHHaeT noBTOpaTB <J)a30ByK) 
CTpyKTypy noMexn (pnc. 7.7 b). B 30He ^eHCTBHH tojibko naccHBHoii noMexn 
(ynacTKH 2 h 5 Ha pnc. 7.7) b pe3ynBTaTe o^HHaicoBOCTH MOKnepHO^Horo 
H3MeHem«i (J)a3 Ha Bxo^ax (J)a30Boro ^eTeKTOpa HanpiDKeHHe Ha ero BBixozje He 
H3MeraieTC5i ot nepHO.ua i k nepHO^y (+1 h pe3ynBTaT nepecnepHOHHoro BBiHHTaHHa 
- HyjiB (pnc. 7.7 r, j\, e) noMexa noflaBjraeTCfl. 

Ha ynacTKe 3, r^e npHcyrcTByeT nenB, Ha CHraajiBHOM Bxo^e AeTeicropa HMeeT 
MecTO CHraan H,enH, a Ha onopHOM 3a cneT cuBHra Ha xo HMeeT MecTO noMexa. 3a 
cneT 3HaHHTenBHoro MemiepHOHHoro H3MeHeHHa (J)a3Bi CHraana n,ejiH 
OTHOCHTenBHO onopHoro Ha BBixone ^eTeKTOpa cymeerByeT MOKnepHO^Hoe 
H3MeHeHHe Hanp5DKeHH5i. Pe3ynBTaT nepecnepHOflHoro BBiHHTaHHa He HyjiB h 
CHraan u,ejiH BBi^ejiaeTCH. Ha ynacTice 4, Hao6opOT, Ha cnraajiBHOM Bxo^e (J)a30Boro 
^eTeKTOpa ^eiiCTByeT HanpiDKeHHe noMexn, a Ha onopHOM - H,enH. Ha BBixo^e 
(J)a30Boro ^.eTeKTOpa TaK>Ke 6y^eT MemiepHOflHoe H3MeHeHHe aMnjinrynBi h b 
CHCTeMe ^nB CHrHan BBi^enaeTCH. 

Ha ynacTKe rpa(J)HKOB 1 Korep chthbih reTepo^HH eme He c(J)a3HpOBaH noMexon, 
oh HMeeT cjiyHaiiHBiH xapaKTep MOKnepHOflHoro H3MeHeHHa (J)a3Bi, cjieflOBarejiBHO, 
Ha BBixo^e (J)a30Boro ^eTeicropa HMeeT MecTO MOKnepnoflHoe H3MeHeHHe 
aMnnHTy^Bi, CHCTeMa HnB BBi^enHT nepeflHioio KpOMKy noMexn. 

Ecjih hcjib HaxoflHTca BHe naccHBHOH noMexn, CHraan ee BBmejiHTca 3a cneT 
c^BHra <J)a3HpyK)mero HanpjDKeHHH Ha KorepeHTHOM reTepo^HHe Ha BpeMH xo. Ho no 

3TOH HKQ npHHHHe 6y,HyT BBIfleJiaTBCH CHraaJIBI flHCKpeTHBIX (He npOTJDKCHHBIx) 

naccHBHBix noMex. 

TaKHM o6pa30M, CHCTeMa C^H, b 3tom pe)KHMe o6ecneHHBaeT nonaBJieHHe 

npOTJDKeHHBIX naCCHBHBIX nOMeX, flBHJKyiHHXCfl C npOH3BOJIBHOH CKOpOCTBK), T.C 

CHCTeMa aBJiaeTca a^anTHBHOH, caMOHacTpaHBaiomeHCfl Ha nacTOTy noMexn. B 3tom 
ee npenMymecTBO. OflHaico OHa oGjia^aeT cjieflyromHMH He/io CTaTKaMH . 

1. 3(J)(J)eKTHBH0CTB ee HH)Ke, neM b CHCTeMe c BHyTpeHHen KorepenrHOCTBK), t.k. 
3a cneT cuBHra cnraajiOB bo BpeMeHH Ha xo CHH5KaeTca KOppejraHHJi cjrynaHHBix 
noMexoBBix cnraajiOB Ha Bxonax (J)a30Boro .neTeicropa. noTepn b K03(J)(J)HH,HeHTe 
nonaBJiemra coeraBJMK)T 3-6 ^B. 

2. HanHHHe HecKOMneHCHpOBaHHoii nepe^HeH kpomkh npOTJDKeHHoii noMexn h 
HeKOMneHcan,HH ^HCKpeTHBix naccHBHBix noMex. 



3. PacniHpeHHe npHMepHO b ^Ba pa3a CHraanoB Hejieii (b cjrynae Haxo^eHiM 
hx Ha (j)OHe noMex), hto yxy^niaeT pa3peniaiomyK) cnoco6HOCTB PJ1C no 

flaJIBHOCTH. 

CncTeMa CJJJX motkqt pa6oTaTB b pe)KHMe pe^icoro 3anycKa PII h nacToro 
Pokhm nacToro 3anycKa npHMeroieTCJi /ijih noBBiineHHH 3(J)(J)eKTHBHOCTH chctcmbi 
CJJJJ, npH pa6oTe b ycnoBHax naccHBHBix noMex 6onBinoH hhtchchbhocth. 
3(J)(J)eKTHBH0CTB chctcmbi CJJJJ, npH HacTOM 3anycKe noBBiniaeTca no cjie^yiomHM 
npHHHHaM: 

1. HacTOTa cneflOBaHna HMnyjiBCOB ynBanBaeTca. 3to BeneT k yBenHHeHHio b 
rbsl pa3a HHCJia HMnyjiBCOB b nanice, hto b cbok) onepe^B BeneT k cyjKeHHio cneKTpa 
rpe6Hen noMexn, cjie^OBaTejiBHO, k bo3mo>khocth nynniero nx nonaBJiemni. 

2. T.k. nacTOTa noBTOpemni y^BaHBaeTCJi, cneKTpanBHBie cocTaBJunoinne noMexn 
pa3flBnraK)TCH (pnc. 7.2). 3to BeneT k yMeHBnieHHK) nncna cnenBix CKOpocTen. 

3. npn nacTOM 3anycKe yMeHBinaeTca /i jihtcjibho ctb HMnyjiBCOB c 2,7mkc ro 
1,7mkc. 3to Be^eT k yMeHBnieHHK) moiuhocth naccHBHoii noMexn Ha Bxo^e 3a cneT 

CT 

yMeHBineHHa HMnyjiBCHoro oSteMa , b kotopom npHHHMaeTca noMexa. 

4. npn yMeHBnieHHH b ^Ba pa3a nepHO^a noBTOpeHHa BBinie MOKnepHOHHaa 
KOppejian,HH naccHBHOH noMexn, cjieflOBarejiBHO, BBinie K03(J)4)Hn,HeHT nonaBJieHna 
noMexn. 

KoMneHcan,HOHHaa nacTB chctcmbi CJJJX (pnc. 7. 4) coflep}KHT ycTponcTBa 
AByKpaTHoro HepecnepHOflHoro BBiHHTaHHH (HIIB). 

K KOMneHcan,HOHHOH nacra chctcmbi npentflBJunoTca Tpe6oBam«i 
3(J)(J)eKTHBHoro nonaBneHHH naccHBHBix noMex, b tom HHCJie h .nBHJKynnixcfl non 
fleiiCTBHeM BeTpa, h BBifleneHHa CHraanoB nenen c pa3JiHHHBiMH ckopocthmh hx 
noneTa. CneAOBaTenBHO, H^eanBHoe ycTponcTBO KOMneHcainiH .hojdkho hmctb 
rpe6eHHaTyK) AHX BH^a pnc. 7.8, b kotopom hojihoctbk) nonaBjraoTCfl naccHBHBie 
noMexn b 30He pOKeioniH AF pe5K h o^HHaicoBO BBiflenaiOTCH CHraanBi nejieii b 
3Hana30He bo3mo>khbix CKOpocTeii hx noneTa. 

IIpoaHajiH3HpyeM bo3mo>khocth cxeM onHOKpaTHoro h ^ByicpaTHoro HIIB no 

BBinOJIHeHHK) 3THX Tpe60BaHHH. 

CxeMa oflHOKpaTHoro HIIB noKa3aHa Ha pnc. 7.9 a. HanpjDKemie Ha ee BBixo^e 

paBHO 

U BUX (t) = U BX (t) - U BX (t-T n ) (7.6) 
AMnnHTyAHO-HacTOTHaa xapaKTepHCTHKa ee HMeeT bh^ (pnc.7.9 6) 

Ki(F) = 2 |sin 7tFT n | (7.7) 
3oHa pe>KeKH,HH AF pe >Ki orpaHnneHa o6jiacTBio HyneBBix nacTOT, r^e K min 
onpeflejiaeTCH co6ctb6hhbimh niyMaMH Tpaicra. TaKHM o6pa30M, cxeMa 
OAHOKpaTHoro HIIB o6ecneHHBaeT stJx^eKTHBHoe nonaBJiemie tojibko CHraanoB ot 
HenoABH>KHBix MecTHBix npe^MeTOB (BpeMeHHBie rpacjDHKH pnc. 7.10 a) a TaioKe 
BBi^eneHHe CHraanoB ot flBroKynnixcfl nenen (pnc. 7.10 6). OflHaico Hejra, 

ABH>Kyni,HeCH C pa3HBIMH CKOpOCTflMH BBIfleJIfllOTCfl C pa3HOH aMnJIHTy^OH. 

MaKCHMajiBHyK) aMnnHTy^y Ha BBixo^e cxeMBi onHOKpaTHoii HIIB dypyr hmctb 

CHrHaJIBI Heneii, ffB H>Ky II1,HX C TaK Ha3BIBaeMBIMH OnTHMaJIBHBIMH CKOpOCTflMH, 



npH KOTOptix flonnepOBCKaa nacTOTa F fl = + nF n . BpeMeHHBie rpa(J)HKH jijm 
F 

cnynaa F fl = -^noica3aHBi Ha pnc. 7.10b. QcopocTH, cooTBeTCTBymHe F A = nF n , 

HBJiaiOTCH cnenBiMH (pnc. 7.10 r). 

CxeMa ^ByKpaTHoro ^IIB (pnc. 7.11 a) noBBiinaeT bo3mo>khocth no 
pacniHpeHHK) 30hbi pOKeKUHH h paBHOMepHOCTH aMnnHTy^ BBiflenaeMBix CHraanoB 
Lteneii. HanpjDKeHne Ha ee BBixone paBHO 

U BUX (t) = U BX (t) - 2 U BX (t-T) + U BX (t-2T) (7.8) 

A^IX cxeMti ^ByKpaTHoro HIIB HMeeT bhti (pnc. 7.11 6) 

K 2 (F) = 4 sin 2 ttFT. (7.9) 

A^IX xapaKTepH3yeTca pacninpeHHeM 30hbi poKeKinm AF pe >K 2 h HannnHeM 6onee 
KpyTBix (J)pOHTOB h nonoroH BepniHHBi, o6ecneHHBaioni,Hx ynynnieHHe 
paBHOMepHOCTH aMnnHTyfl CHraanoB nenen. PacninpeHne 30hbi pe>KeKn,HH mojkho 
nOMCHHTB BpeMeHHBIMH rpac|)HKaMH pnc. 7.12. IIpH MaJIOH flOnnepOBCKOH nacTOTe 
naccHBHOH noMexn H3MeHeHne aMnnHTy^Bi ee Ha BBixo^e (J)a30Boro .neTeicropa b 
npe/ienax naHKH 6jih30k k jiHHenHOMy (pnc. 7.12 a). Ilocjie nepBoro ^IIB hmciot 
MecTO ocTaTOHHBie (HecKOMneHCHpOBaHHBie) CHraanBi nocToaHHoii aMnnHTy^Bi h 
pe3ynBTaTe BTOporo HIIB ohh hojihoctbk) KOMneHCHpyiOTCJi. 

J\im yMeHBnieHHH bjihhhhh cnenBix CKOpocTen HcnonB3yeTCH Bo6ynan,HH 
nacTOTBi noBTOpeHHH PJ1C. OHa 3aKJiK)HaeTca nonepeMeHHOM H3MeHeHHH 
^jiHTejiBHOCTH nepnona noBTOpeHwi. Ha pnc. 7.13 noica3aHa AHX cxeMBi 
OflHOKpaTHoro HIIB npn ppyx nacTOTax noBTOpemui: F n i, F n 2. H3 pncyHKa cjie^yeT, 
hto ecnH fljia o^Horo 3HaHeHHH F n CKOpocTB 6y#eT cnenoH, ^jih ^pyroro - He 
cnenoH. riepBaa cnenaa ckopoctb 6y^eT npn coBna^eHHH nFi h mF 2 . Bbi6opOM 
3HaHeHHH Fni h F n 2 y CTaHaB jihb aeTCH nepBaa cnenaa ckopoctb BHe npe^ejiOB 
CKOpocTen noneTa nenen. 

Ha pnc. 7.14 npHBeneHBi (J)opMyjiBi h pe3ynBTaTBi pacneTa AHX chctcmbi CJJJJ, 
npn /jByKpaTHOH Bo6ynan,HH ^jih pe^Koro h nacToro 3anycica. 

H3 rpa<J)HKOB cne^yeT, hto xoth AHX HBJiaeTCH HepaBHOMepHoii (HeoflHHaKOBO 

BBI^eJiaKDTCa LteJIH, flBHJKyiHHeCJI C pa3HBIMH CKOpOCTHMH), nepBafl CJienaa CKOpOCTB 

6y^eT npn ^onnepOBCKHx nacTOTax 15-16 kFli,, hto cooTBeTCTByeT ckopocthm 

FX, _ (1,5...1,6)10 4 -0,1 

V r = 2 2 750 - 800m/c (2700 - 2900KM/nac) 

06pa6oTKa b CHCTeMe CJJJJ, ocymecTBJiaeTCJi b ppyx KBa^paTypHBix KaHanax 
(pHC.7.4) - ABa <J)a30BBix fleTeicropa h ^Ba KaHana HnB. KBa^parypHOCTB 
o6pa6oTKH ^ocTHraeTca cubhtom onopHoro HanpjDKeHHfl b KaHanax Ha 90°. 
KBaflpaTypHaa o6pa6oTKa HCKmonaeT BJinaHHe cnenBix (J)a3 npn <J)a30BOM 
AeTeKTHpOBaHHH, a cneflOBaTejiBHO, ncicajKeHHe (J)opMBi naHKH axo-CHmanoB. 

PaccMOTpHM npHHunn KBa^paTypHOH o6pa6oTKH Ha BpeMeHHBiM rpa(J)HKaM pnc. 
7.15. Ha rpa<J)HKe a noica3aH bxoahoh CHman (J)a30Boro ^eTeicropa - nanica 
pa^HOHMnyjiBCOB ot n,enH. npn /jeTeKTHpOBaHHH b <J)a30BOM fleTeicrope cymecTByeT 
TaKoe cooTHonieHHe (J)a3 cnraana h onopHoro Hanp5DKeHH5i, Kor^a CHraan Ha 
BBixo^e (j)a30Boro .neTeicropa OTcyrcTByeT, b to BpeMa KaK Ha Bxo/ie oh ecTB. B 



3tom BBipa)KaeTCH npoaBJieHHe cnentix <J)a3. ^jm HCKJnoneHHa bjihhhhh cnenBix (J)a3 
npHMemnoTCH ^Ba kb a,np aTypHBix KaHana - ko CHHy chbih h CHHycHBra (pnc. 7.15 6, 
b). Ecjih b ko cimy chom KaHane bbixohhoh CHraan paBeH nymo, b CHHycHOM KaHane 
oh MaKCHManeH h noTepn cnraajia hct. 

nocne ^IIB b KBa^paTypHBix KaHanax ocymecTBjraeTCJi oGte^HHeHHe cnrHanoB 
KaHanoB. OnTHManBHBiM anropHTMOM o6BeAHHeHHH aBJiaeTca anropHTM BH/ia: 



U BH x=V u ?os+U^ , (7.10) 

r^e U g - n H U cos - aMHJiHTynBi CHraanoB KOCHHycHoro h CHHycHoro KaHanoB. 

3Ta BenHHHHa nocToamia juifi jno6oro cooTHOHiemra (J)a3, bbixouhbic CHraanBi 
6y/ryr nocToaHHoii aMnnHTy^Bi (pnc. 7.15 r) h nanica cnraajiOB BOCCTaHaBJiHBaeTca. 
O^HaKO TaKoii anropHTM npaKTHHecKH HepeajiroyeM KaK b aHanoroBBix, TaK h b 
H,H(J)pOBBix CHCTeMax CJ\1[. IlosTOMy HcnonB3yK)T KBa3HonTHManBHBie anropHTMBi 
o6teAHHeHHH. npocTeiiniHM H3 hhx aBJiaeTca anropHTM BH^a 

Ubbix =|U C os| + |U sin | (7.11) 
06teflHHeHHe CHraanoB no 3TOMy anropHTMy noKa3aHO Ha pnc. 7.15 j\, e, tk. 
IlaHKa npH stom BOCCTaHaBJiHBaeTca, ho HMeeT (JmiOKTyauHH aMnjinrynBi , KOTOpBie 
cocTaBJiaK)T 10-15%. TaKoii anropHTM npocTO peanH3yeM b aHanorHHHBix 
CHCTeMax, nosTOMy ninpOKO HcnonB3yeTca b hhx. B u,H(J)pOBBix CHCTeMax HMeeTca 

B03MO)KHOCTB yCJIO>KHHTB anropHTM 6e3 CymeCTBCHHBIX BBIHHCJIHTeJIBHBIX 3aTpaT c 

H,enBK) yMeHBHieHHa (JtJnoKTyauHH aMnnHTy^Bi CHraanoB b nanKe. B PJ1C II-37P 
peanH30BaH anropHTM BH^a 



U B bIX 



l^cos I + 2 l^sin 
— l^cosl + |U s in 



npn 
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u sm | 



(7.12) 
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Onepanrni fleneHHa Ha 2 o6ecneHHBaeTca cubhtom hhcjm Ha pa3pa^ BnpaBO, He 

Tp e 6y lOIHHM BBIHHCJIHTeJIBHBIX 3aTpaT. OjiyKTyaHHH BepHIHHBI nanKH npn 

peajiH3an,HH 3Toro anropHTMa (pnc. 7.15 3) cocTaBjraeT nopH^Ka 3%. 



7.3. Bjiok BBiHHTaHHH 39KM01 



7.3.1 CrpyKTypHaa cxeMa 6jioica BBiHHTaHHH 39KM01 



^epecnepHOAHoe BBiHHraHHe CHraajioB ocymecTBjraeTCJi b 6jiokc 39KM01, 
KOTOpBiii BBinojiHeH b BH^e Ha6opa aneeK Ha HHTerpajiBHBix MHKpocxeMax h 

TpaH3HCTOpaX, BBinOJIHiHOIHHX OnpefleJieHHBie <J)yHKHHH H 5IBJI5IIOIH,HXCfl THnOBBIMH 

3JieMeHTaMH 3aMeHBi. 

CTpyKTypHaa cxeMa 6jiOKa 3ain,HTBi ot noMex 39KM01 npefleraBJieHa Ha 
pHC.7.16. 

B 6jiOKe ocymecTBJiHeTCH o6pa6oTKa b KorepeHTHOM h aMnjiHTy^HOM KaHanax. 
B KorepeHTHOM KaHane ocymecTBJiaeTCfl (J)a30Boe ^eTeKTHpOBaHHe b ppyx 
KBa^paTypHBix KaHanax, npeo6pa30BaHHe CHraanoB b 7-pa3pa^HBiH abohhhbih koa, 



AByKpaTHoe HIIB b KBanpaTypHBix KaHanax, oGte^HHeHHe CHraajiOB KBanpaTypHBix 
KaHanoB, npeo6pa30BaHHe HHCppa-aHanor h BBinana CHraanoB 3Kbbih Ha 6jiok 
o6teAHHeHHa CHrHanoB. B aMnjinrynHOM KaHane ocymecTBJiaeTca 3ain,HTa ot HHII, 
(J)opMHpOBaHHe 6naHKa HHII njifl KorepeHTHoro KaHana h BBinana CHraanoB 3A(J)hji 
Ha 6jiok oGte^HHeHHa CHraanoB. 

B KorepeHTHOM KaHane Ha aneHKy (J)a30BBix neTeKropOB ^2^01 nonaiOTCfl 
cnrHanBi f n q c niecToro KacKana yn^-A h Hanp^DKeHHe fon c cy66noKa yim-Kl . B 
aneHKe ocymecTBnaeTca (pa30Boe neTeKrapOBaHHe CHrHanoB b nByx kb anp aTypHBix 
KaHanax. C nByx bbixohob hhchkh pa3HononapHBie BHneocHrHajiBi KBanpaTypHBix 
KaHanoB c npe^eJiaMH H3MeHeHHa aMrniHTyn ± 4,5B nonaiOTCfl Ha npeo6pa30BaTenB 

HX B HHCppOBOH KOfl,. 

AHanoro-H,H(J)pOBoe npeo6pa30BaHHe ocymecTBnaeTCH b nBa 3Tana: nepBBra - 
flHCKpeTH3au,HH no BpeMeHH Bceii nHCTaHHHH h BTOpoii - kb aHTOB aHHe CHraanoB no 

ypOBHK) HBOHHHBIM KOflOM B KaJKHOH BpeMCHHOH flHCKpeTC 

HHTepBan (mar) BpeMeHHoii ,nHCKpeTH3aHHH BBiGnpaeTCH H3 ycjiOBHH, 
onpenenfleMBix TeopeMoii Kotcjibhhkob a 

At flHCKp^^^, (7.13) 

rne F max - MaKCHManBHaa nacTOTa cnrHajia. 

HacTOTa F max B HanieM cjiynae paBHa ninpHHe cneKTpa BHneocHraajiOB 
Af c = — . Torna 

At <^ 

npH fljiHTenBHOCTax HMnynBca PJIC x„ = 2,7mkc h 1,7mkc ycTaHOBJieHHBra b 
CHCTeMe HHTepBan nHCKpeTH3aHHH At flHCK p = Imkc ynoBJieTBOpaeT Tpe6oBam«iM 

TeopeMBi KoTenBHHKOBa. 

Tpe6oBaHHa k pa3paflH0CTH KBaHTOBaHHH no ypOBHK) onpenejMeTCfl 
K03(J)(J)HH,HeHT0M nonaBJiemifl noMex, KOTOpBiii noiDKeH 6bitb paBeH 35 nE. 
Ka>K,noMy pa3pa,ny KBaHTOBaHHH cooTBeTCTByeT yMeHBHieHHe ypOBroi nonaBJieHHoii 
noMexH b flBa pa3a no HanpiDKeHHK) (6 nE). J\im oGecneneHHfl KOSCpcpHHHenra 
nonaBJiemra 35 aE Heo6xo,nHMO 35 : 6 = 6 hbohhhbix pa3pfl,noB kb aHTOB aHHa . 
KpOMe Toro, BBHny pa3HononapHOCTH CHraanoB Heo6xo,nHM 3HaK0BBra pa3pa^- 
TaKHM o6pa30M, KBaHTOBaHne ocymecTBnaeTCH 7-pa3pa^HBiM hbohhhbim kohom. 

BH^eocHraajiBi c bbixohob cpa30BBix neTeKropOB nocTynaiOT Ha HByxKaHajiBHoe 
ycTponcTBO CTpo6npoBaHHa h (JmKcaHHH (aneiiKy ,ZI2nHl), rne ocymecTBjnieTCfl 
npHBa3Ka 3xo-CHraajiOB h niyMOB k nncKpeTaM ^anBHOCTH h cpHKcauHH ypOBroi 
CHraanoB h niyMOB b npenenax ^HCKpeTBi ^aiiBHOCTH. TaKaa onepauHH Heo6xo,nHMa 
fljia HOpManBHOH pa6oTBi npeo6pa30BaTeji5i aHanor-HHtppa. Bcero HcnonB3yeTca 
1024 nncKpeT ^aiiBHOCTH, BpeMeHHaa ^HCKpeTH3aii,Ha ocymecTBJuieTCfl c niaroM 
nopa^Ka Imkc. npenejiBi H3MeHeHHH aMnjinry^ ^HCKpeTH3HpOBaHHBix CHraanoB Ha 
BBixone aneHKH ^2nHl cocTaBJiaeT ± 3B. 



^anee ^ByKpaTHoe HepecnepHO^Hoe BBiHHraHHe npOH3BOflHTC5i no ^ByM 
o^HHaKOBtiM KaHanaM. KajKflBiii KaHan BBiHHraHHfl coctoht H3 npeo6pa30BaTejia 
aHajior-n,H(J)pa (aneHKa ^211112), onepaTHBHoii naMara (aneiiKa ,ZI2Py4) h 
apH(J)MeTHHecKoro y CTp ohctb a (aneHKa J\2HM5). HepecnepHOHHoe BBiwramie 
ocymecTBJiaeTCH cneflyiomHM o6pa30M. B npeo6pa30Barejie aHajior-HHc|)pa 
aMnnHTy^a h nonapHOCTB CHraajiOB KajK^OH ^HCKpeTBi ^ariBHOCTH npeo6pa3yeTca b 

CeMHpa3pH^HBIH flBOHHHBIH KOfl. B OnepaTHBHOH naMflTH 3XO-CHrHaJIBI B U,H(J)pOBOH 

(J)opMe 3a^ep>KHBaK)Tca CHanana Ha ohhh nepHOn noBTOpeHHa, a 3aTeM eme Ha 
nepHOfl noBTOpeHHH. CHraajiBi ^aHHoro nepHO^a cneflOBaHHfl h 3a^ep)KaHHBie Ha 
o^hh h Ha ^Ba nepHO^a cneAOBaHHa nocTynaK)T Ha aneHKy apH(J)MeTHHecKoro 
y CTp ohctb a J\2MM5. 

ApH(J)MeTHHecKoe ycTponcTBO ocymecTBJiaeT peajiH3an,HK) anropHTMa 
^ByKpaTHoro nepecnepHOHHoro BBiHHTaHHH (cm. (7.8)): 

A K =A 0 -2A!+A 2 , (7.14) 
r,a,e A K - 3HaneHHe CHraana Ha BBixo^e apH(J)MeTHHecKoro ycTpoiiCTBa b 
pe3ynBTaTe ^ByicpaTHoro HepecnepHO^Horo BBiHHTaHHH, 
A 0 - 3HaHeHHe He3a^ep)KaHHoro cnrHana, 

Ai - 3HaHeHHe cnrHana, 3a^ep)KaHHoro Ha ohhh nepnon noBTOpemra, 
A 2 - 3HaneHHe cnrHana, 3a,nep>KaHHoro Ha nBa nepnona noBTOpemra. 
B pe3yjiBTaTe yica3aHHBix bbihhcjichhh peajiH3yeTca aMnjiHTynHO-HacTOTHaa 

(aMnJIHTyflHO-CKOpOCTHaa) XapaKTepHCTHKa, COOTBeTCTByK)IH,a5I 3aBHCHMOCTH 

CHHyc-KBa^paT (pnc. 7.11). 

B apH(J)MCTHHeCKOM yCTpOHCTBe BBIHHCJHIIOTCfl TaiOKe MOflyJIH CHraanoB. Ha 

BBixo^e apH(J)MeTHHecKoro ycTpoiiCTBa Monyjin cnrHanoB npencraBiunoTCfl 8- 

pa3paAHBIMH KO^aMH. 

B aneHKe o6teflHHeHHH CHraanoB J\2MM6 ocymecrBJuieTCfl oGte^HHeHHe 
CHraanoB AByx kb a,np aTypHBix KaHanoB no anropHTMy (cm. (7.12)), 
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npn |A k i|<|A k2 |, 



(7.15) 



r^e A 0 6 - 3HaneHHe cnrHana Ha BBixone o6te,zniHHTeji5i ; 

|A K i| h |A K 2| - 3HaHeHHA MO^yJieH CHraajiOB Ha BBixonax kb SLjip aTyp hbix KaHanoB 

BBIHHTaHHH. 

06teflHHeHHBiH CHraan ^anee nocTynaeT Ha aneHKy J\2YB5, trq 
ocymecTBJifleTCfl npeo6pa30BaHHe hhcJdpobbix CHraanoB b aHanoroByio (J)opMy h 
ycHJieHHe b BH^eoycHUHTene. C BBixona hhchkh CHraanBi 3K BbIH b aHanoroBOH 
(J)opMe nocTynaK)T b 6jiok 39KM02. 

CnrHaiiBi aMnnHTy^Horo KaHana npneMHHKa 3A nocrynaiOT Ha aneiiKy 
<J)HJiBTpa HecHHxpOHHBix noMex ,ZI2XK26. Ohjibtp He chhxp ohhbix noMex 
npe,HHa3HaHeH ^na nonaBJiemifl HecHHxpOHHBix noMex c ^jihtcjibhoctbk) ot 1 ^o 
4mkc h OTJiHHaK)Hi,Hxca no nacTOTe noBTOpeHHa ot nacTOTBi noBTOpemifl CHraajiOB 



PJ1C He MeHee hqm Ha 0,25 % b aMnjinrynHOM KaHajie, a TaioKe fljra (J)opMHpOBaHHa 
HMnyjitcoB 6naHKa HecHHxpOHHBix noMex fljra KorepeHTHoro KaHana. 

Ilocjie nonaBJiemifl HecHHxpOHHBix noMex CHraanBi aMnjinrynHoro KaHana 
3A(J)hji noerynaiOT Ha 6jiok 39KM02. HMnyjiBcaMH 6naHKa, nonaBaeMBiMH Ha 
aneHKH ^211112 KBa^paTypHBix KorepeHTHBix KaHanoB, o6ecneHHBaeTca 
HCKJironeHHe npoxo>KfleHHH HecHHxpOHHBix noMex b KorepeHTHOM KaHane. 

^neHKa CHHxpOHH3au,HH h reHepaTOpa kohtpojibhbix HMnyjiBCOB ,ZI2HK20 
BBi^aeT Bee CHHxpOHH3HpyK)in,He HMnyjiBCBi, HeoGxo^HMBie hjm pa6oTBi Bcex 

yCTpOHCTB 6jIOKa, a TaK>Ke KOHTp OJIBHBie HMnyjiBCBi, C nOMOIHBK) KOTOpBIX 

ocymecTBJifleTCfl kohtpojib (J)yHKH,HOHHpOBaHHa h HcnpaBHOCTH 6noKa. 

KoHTponBHBie HMnyjiBCBi, c(J)opMHpOBaHHBie b AHemce ,ZI2HK20, nonaiOTCJi b 
aneiiKy J\2YB5, r,ae ocymecTBjraeTCJi hx peryjinpOBKa no aMmiHTyne h nonapHOCTH. 

KOHTpOJIBHBie HMnyjiBCBi HCnOJIB3yK)TCH flJM KOHTpOJia yCTpOHCTBa BBIHHTaHHH H 

y CTp ohctb a nonaBJiemra HHII. 

7.3.2 OyHKn,HOHajiBHaa cxeMa 6noKa BBiHHTaHHH 39KM01 

OyHKHHOHanBHaa cxeMa 6noKa npencTaBJieHa Ha pnc.7.17. 
CHraanBi KorepenrHoro KaHana Ha npOMOKyTOHHoii nacTOTe h onopHoe 
Hanpa)KeHHe ot KorepeHTHoro reTepo^HHa f on nonaiOTCfl Ha bxohbi ahchkh <J)a30BBix 
^eTeKTOpOB ^2^01. Rhguksl npenHa3HaHeHa fljra ycHJieHHa CHraanoB Ha 
npOMOKyTOHHoii nacTOTe, (J)a30Boro neTeKrapOBaHHJi h ycHnemifl Ha BKneonacTOTe. 
OHa conepmrr nBa HneHTHHHBix KaHana. HanpH)KeHHe f np nonaeTca b <J)a3e Ha 
KaHaiiBi, a onopHBie Hanp5DKeHH5i - co cnBHroM <J)a3 Ha 90°. 

ycHJiHTejiB-orpaHHHHTejiB h ycHJiHTenB onopHoro HanpajKeHHH npencTaBJMiOT 
co6oii ^ByxKacKa^HBie y chjihtc jih . 

Oa30BBiii neTeKTOp co6paH no 6ajiaHCHoii cxeMe c BCTpenHBiM BKJiiOHeHHeM 
flHOAOB. IIpOAeTeKTHpOBaHHBie CHraajiBi nocTynaiOT Ha BHneoycHJiHTejni, Ka>K,nBiH 

H3 KOTOpBIX COCTOHT H3 flByx KacKanoB: yCHJIHTCJM Hanp5DKCHH5I H 3MHTTepHOrO 
nOBTOpHTejIS. 

B aneiiKe ^2IIH1 ocymecTBjraeTCJi nHCKpeTH3aHH5i CHraanoB no .najiBHOCTH h 
(J)HKcan,Ha ypOBroi CHraanoB Ha momcht KOHua nncKpeTBi ^ajiBHOCTH. ^neiiKa 

COCTOHT H3 (J)OpMHpOBareJM HMnyjiBCOB KOMMyTan,HH H AByX O^HHaKOBBIX KaHanoB 

CTpoGnpOBaHHa h (JmKcainiH. B (J)opMHpOBaTejiB HMnyjiBCOB KOMMyraHHH bxohot 
^ejiHTejiB nacTOTBi Ha 2, HHBepTOp h nBa ycHJiHTena HMnyjiBCOB. KaHan 

CTpo6HpOBaHHa H (|)HKCaHHH BKJIIOHaeT B Ce6a BXOHHOH <})HJIBTp, yCHJIHTeJIB, KJIIOHH 
1...5 H 3MHTTepHBIH nOBTOpHTCJIB. 

CHraaji c Ka)K^oro BBixona hhchkh (J)a30BBix ^eTeKTOpOB nocTynaeT nepe3 

BXOnHOH (J)HJIBTp H yCHJIHTCJIB Ha CXeMy CTpo6HpOBaHHH H <J)HKCaH,HH. 

Bxoahoh (J)HJiBTp HMeeT nonocy nacTOT, corjiacoBamiyK) co cneKTpOM 
HMnyjiBCOB, onpenejraeMBix ^jihtcjibhoctbio nncKpeTBi ^ajiBHOCTH (nopanKa 1 mkc) 
h o6ecneHHBaeT nonaBJiemie nap a3HTHBix KOM6HHan,HOHHBix cocTaBJunoiHHx 
CHraanoB nocjie (J)a30Boro neTeKropa KaK HejiHHeiiHoro 3JieMenra. 



CxeMa (J)HKcaii,HH ypOBHa CHraana npencTaBJiaeT co6oii HaKonnTejiBHBin 
KOH^eHcaTOp, pa6oTa KOTOporo ynpaBJiaeTCH KraonaMH. PaccMOTpHM ee Ha npHMepe 
nepBoro KaHana. 

Hepe3 kjiioh 1-1 Ha KOHneHcaTOp C25 nocTynaeT 3xo-cnraan h Ha 
KOH^eHcaTope ocymecTBjnieTCfl 3anoMHHaHne (4)HKcan,Ha) ypoBroi CHraana. ^epes 
KJiK)H 1-3 HMeiomnncji Ha KOHneHcaTOpe ypOBeHB CHraana nepenaeTCJi Ha bbixoh 
aneHKH (Ha 3MHTrepHBiH noBTOpnrejiB). Kjiiohh pa6oTaK)T no ^HCKpeTaM 
nooHepe^HO. B HeneTHBix nncicpeTax otkpbit kjiioh 1 - 1 ,ocyin,ecTBjraeTCfl 
CTpoGnpOBaHHe nncKpeTBi /janBHOCTH h 3anoMHHaHHe ypOBHA cnrHana, b hcthbix 
AHCKpeTax otkpbit kjiioh 1-3, ocymecTBJiJieTCJi nepenana ypOBmi CHraana Ha 

3MHTTepHBIH nOBTOpHTCJIB. 

C HeJIBK) CHH>KeHHH Tpe60BaHHH K 6BICTpOfleHCTBHK) CXCMBI CTpo6npOBaHH5I H 

(J)HKcan,HH HMeeTCH eme o^Ha cxeMa-KOHneHcaTop C26 h kjiiohh 1-2 h l-4.06e 
cxeMBi pa6oTaK)T noonepenHo: nepBaa ocymecTBJiJieT CTpoGHpOBamie h (jDHKcauHK) 
b HeneTHBix nncKpeTax, a BBinany Ha SMHirepHBiH noBTOpnrejiB ypOBroi cnrHana - b 
hcthbix, BTOpaa, Hao6opOT, CTpoGnpOBaHHe h (|)HKcaii,Hio b neTHBix, BBinany ypOBroi 
cnraana b hchcthbix nncKpeTax. nponecc BpeMemiOH nHCKpeTH3aii,HH cnraajiOB 
noacHaeTca rpa<J)HKaMH pnc. 7.18. Ha rpa(J)HKe a noKa3aH bxohhoh aHajioroBBiii 
cnraan. Ha Ka>KnoM H3 KOHneHcaropOB C25, C26 (pnc. 7.18 6, b) ocymecTBjraeTai 
<J)HKcaii,Ha ypOBHa b flByx nncKpeTax: b ohhoh - ycraHOBKa ypOBroi, b npyroii 
nepenana <J)HKCHpOBaHHoro ypOBroi Ha bbixoh. B SMHirepHBiM noBTOpnrejie 
ocymecTBnaeTCH o6te,nHHeHHe ypOBHeii cnraajiOB no nncKpeTaM (pnc. 7.18 r) h 
BBinana hx Ha aneiiKy npeo6pa30BaTena aHanor-H,H(J)pa ,Zr2nH2. Kjiioh 1-5 Ha 

BBIXOfle CXCMBI CJiy)KHT flJM yCTaHOBKH BBixo^Horo Hanpa>KeHHH 3MHTTepHOrO 

noBTOpHTena Ha HyneBOM ypOBHe BHe pa6onero ynacTKa ^anBHOCTH. Kjiioh 1-5 

OTKpBIB aeTCfl HMnyjIBCaMH CpBIBa, (j) OpMHpy eMBIMH B KOHH,e flHCTaHH,HH b aneHKe 

/J2HK20. 

YnpaBJieHHe KjnonaMH ocymecTBJuieTCfl (JjopMHpOBaTeneM HMnyjiBCOB 
KOMMyTau,HH. Ha Hero nonaiOTai TaKTOBBie HMnyjiBCBi c nepnonoM cjienoBamra 

paBHBIM nOJIOBHHe BpeMeHHOH HHCKpeTBI OT HHeHKH ,ZT2HK20. OopMHpOBaTeJIB 

BBinaeT nBe nocjienoBaTejiBHOCTH HMnyjiBCOB Tnna MeaHnp B3aHMHO 
npOTHBonono>KHOH nonapHOCTH. TaKTOBBie HMnyjiBCBi nocrynaiOT Ha aejinrejiB 
nacTOTBi Ha 2, (J)opMHpyK)Hi,HH HMnyjiBCBi MeaH^p njinrenBHOCTBio, paBHoii 

flJIHTeJIBHOCTH HHCKpeTBI flaJIBHOCTH. B HHBepTOpe OCyiIl,eCTBJiaeTCH H3MeHeHHe 
nOJIHpHOCTH HMnyjiBCOB. npHHUHn (J)OpMHpOBaHHa KOMMyTHpyK)IIl,HX HMnyjiBCOB 

noacHaeTca rpa<J)HKaMH pnc. 7.19. 

^epes ycnjiHTejin 3th HMnyjiBCBi nonaiOTCJi Ha cooTBercTByiomHe kjiiohh c 
yneroM onncamiOH jiornKH nx pa6oTBi. 

CnraajiBi c BBixona Ka>Knoro H3 flByx KaHajiOB aneiiKH ,Zr2nHl nocTynaiOT Ha 
npeo6pa30BaTejiB aHajior-n,n<J)pa (^Heinca ,ZT2nH2). 

npeo6pa30BaTejiB ocymecTBJiaeT npeo6pa30BaHHe BxonHoro nByxnojrapHoro 
cnraaiia b napanjiejiBHBiH ceMHpa3pH^HBiH abohhhbih koa, a Taioice 6jiaHKnpOBaHne 
HecHHxpOHHBix noMex b KorepeHTHOM TpaKTe. 

^ByxnojiapHBie cnraajiBi c yerponcTBa CTpo6npOBaHna h (J)HKcan,HH, HMeiomne 
MaKCHManBHyio aMnjinryny ±3 B, nocTynaiOT onHOBpeMemio Ha aBa onHonojiapHBix 



npeo6pa30BaTejia aHanor-HHc|)pa (IIALO h Ha HyjiB-HH^HicaTOp. Ohhh H3 
OAHononapHBix npeo6pa30BaTeneH paccwraH Ha npeo6pa30BaHHe nono)KHTejiBHBix 
bxohhbix CHraanoB, BTOpOH - OTpHH,aTenBHBix. IIpeo6pa30BaTejiH aHanor-HHc|)pa 
pa6oTaK)T no npHHunny nopa3p5inHoro cpaBHeHna niecTBK) nocnenoBaTejiBHBiMH 
niaraMH. 

3HaneHHe cenBMoro (cTapniero) pa3pana nByxnojiapHoro CHraana 
onpeflejiaeTCH c noMomBK) HynB-HH^HKaTOpa, b kotopom npon3BonnTC5i cpaBHeHHe 
BxoAHoro CHraana c HyneBBiM Hanp^DKeHneM. 

Ecjih BxoflHOH cnraaji nono)KHTejieH, to b CTapniHH pa3pjm 3anncBiBaeTC5i 
norHHecKaa ennmina, npn HyneBOM hjih OTpnnaTejiBHOM cnrHane - HyjiB. 

^jih nojiyneHHa mohotohho B03pacTaK)in,ero nBOHHHoro Kona ot nncjia 
0000000 k HHCJiy 1111111 npn mohotohhom B03pacTamiH BxonHoro CHraana ot - 
3B no +3B npe^ycMOTpeH npeo6pa30BaTenB Kona. Oh b 3aBHCHMOCTH ot cocToanna 
HyjiB-HH^HKaTOpa (t.c ot nonapHOCTH BxozjHoro CHraana) nepenaeT b BBixonHyio 
naMHTB pe3ynBTaTBi nopa3pa^Horo cpaBHemra b npeo6pa30Barene aHanor-H,H(J)pa 
jih6o c HHBepCHeH (npn OTpnnaTCiBHOM cnraajie), jih6o 6e3 Hee (npn 
nono>KHTejiBHOM cnraajie). TaKHM o6pa30M, u,H(J)pOBBie kohbi Ha BBixone 
npeo6pa30BaTejia kohob paBHBi 

ana cnraaiia - 3 B 0000000, 

fljia cnraana 0B 0111111, 

njra cnrHana + 3B 1111111. 

BBixonHaa naMHTB Heo6xonnMa b cb^3h c tcm, hto npn HcnonB3yeMOM MeTone 
npeo6pa30BaHHH aHanor-H,H(J)pa pa3pa^Bi (J)opMHpyK)Tca nocjienoBaTCiBHO, h bccb 
koh mojkct 6bitb BBi^aH jihhib nocne OKOHnaHHa niecToro TaKTOBoro nnrepBajia. 
nocne 3Toro b cenBMOM TaKTOBOM HHTepBane Ha bbixoh hhchkh BBinaeTca 
napanjiejiBHBiH ceMHpa3pfl,nHBiH abohhhbih koh Ha aneiiKy onepaTHBHoii naMHTH 
£2PY4. 

B bbixohhoh naMHTH ocymecTBnaeTCH GjiaHKHpOBamie HecHHxpOHHBix noMex. 
npn HanHHHH HMnyjiBCOB 6jiaHKa c (J)HJiBTpa HecHHxpOHHBix noMex Ha BBixone 
aneHKH ycTaHaBUHBaeTca koh, cooTBeTCTByioiHHH HyneBOMy BBixoflHOMy cnrHany. 

^neHKa onepaTHBHoii naMirra ,ZI2Py4 ocymeerBjnieT 3anep>KKy u,H(J)pOBBix 
CHraanoB Ha ohhh h nBa nepnona noBTOpeHHH b KajKnoH nncKpeTe ^anBHOCTH. OHa 
BKJiK)HaeT b ce6fl aBa onepaTHBHBix 3anoMHHaK)in,Hx ycTpoiiCTBa (03Y). B 03Y-1 
ocymecTBJiaeTca 3anoMHHaHHe CHraanoB Ha ohhh nepnon noBTOpemra, a b 03Y-2 - 
eme Ha ohhh nepnofl noBTOpemra. Ha bbixohbi hhchkh npoxonaT He3a^ep>KaHHBiH 
CHrHan n CHraajiBi nocne Ka>Kflon CTyneHH 3anoMHHaHHH (3aaep>KKH). Ka>Knoe 03Y 
paccHHTaHO Ha xpaHemie 1024 ^bohhhbix nncna, t.c co,nep5KHT 1024 3neMeHTa 
naM^TH (no nncny nncicpeT najiBHOCTn). YcTpoiiCTBa BBipaBHHBaHna no BpeMeHH 
ocyni,ecTBJiaK)T coBnanemie no BpeMeHH CHraanoB, 3anep}KaHHBix Ha ohhh h nBa 
nepnona noBTOpeHHH. 

^HefiKa apHcjmeTHHecKoro y CTp ohctb a ,ZI2HM5 ocymecTBJiaeT nByicpaTHoe 
HepecnepHO^Hoe BBinnTaHne sxo-cnraajiOB no anropHTMy (7.14) 

B pe3ynBTaTe bbihhcjichhh no yKa3aHHOMy anropHTMy Ha BBixone HMeeT MecTO 

BOCBMHpa3paAHOe HHCJIO H 3HaKOBBIH pa3pHfl- 



ApH(J)MeTHHeCKOe yCTpOHCTBO COflep)KHT ffBa CyMMaTOpa. IlepBblH npOH3BOflHT 

cjiOKemie A 0 +A 2 . Bo btopom cyMMaTOpe npOH3BO£HTCfl BtiHHTaHHe CHraana 2Ai H3 
pe3yjiBTaTa nepBoro cjio>KeHH5i A 0 +A 2 . ^jm 3Toro cyMMa A 0 +A 2 nocTynaeT Ha 
BTOpofi cyMMaTOp b npHMOM KO,a,e, a CHraan 2Ai- b flonojimrrejiBHOM Kone. 

Pe3yJIBTaT ^ByKpaTHOrO BBIHHTaHHfl MO)KeT HMeTB JIK)6yK) nOJIHpHOCTB, a npH 

^ajiBHeiinieH o6pa6oTKe HcnojiB3yeTCfl MO^yjiB 3Toro pe3ynBTaTa. IIosTOMy b 
HHeHKe npe/iycMOTpeHa cxeMa BBi^ejieHHA MO^yjieii. Bbihhcjichhbih MOzryjiB 
npeneraBJuieT co6oh BOCBMHpa3pa^Hoe hhcjio. B TaKOM BH^e pe3ynBTaT 
nepecnepHOflHoro BBiHHTaHHa nocTynaeT Ha bbixo^ hhchkh Ha ycTponcTBO 
o6teflHHeHHH CHrHanoB flByx kb a,np aTyp hbix KaHanoB (aneHKy J\2HM6). 

Ha cxeMy oGteflHHeHHfl KBa^paTyp cnrHaiiBi nocTynaK)T nepe3 Bxo^HBie kjiiohh. 
C noMomBio KJHOHen ocymecTBjraeTCJi 3annpaHHe o^Horo H3 KaHanoB (nioGoro) npH 
noonepeflHOM KOHTpone pa6oTBi KaHanoB hjih npH bo3hhkhob6hhh 
HencnpaBHOCTeH. OGte^HHeHHe KBa^paTyp ocymecTBJiaeTca no anropHTMy (7.15). 

Pe3yjiBTaT oGtenHHemifl b BH^e BOCBMHpa3paflHoro Kona BBi^aeTca Ha 
npeo6pa30BaTenB u,H(J)pa-aHaiior h bbixo^hoh BH^eoycHJiHTenB (aneHKa J\2YB5). 
^neHKa o6ecneHHBaeT npeo6pa30BaHHe u,H(J)poBOH HH^opMainiH co cxeMBi 
o6teflHHeHHH KBa^paTyp b aHanoroByio (J)opMy, ycHJieHHe bbixo^hbix cnrnajiOB, a 
TaK)Ke npeo6pa30BaHHe kohtpojibhbix onHonojrapHBix CHinajiOB c nocToaHHOH 
aMnnHTy^OH b KOHTponBHBie cnrHanBi c peryjiHpyeMoii aMnjiHTynoii h 

nOJIHpHOCTBK). 3tH KOHTpOJIBHBie CHrHaJIBI HCnOJIB3yK)TCH flJM KOHTpOJM 

<J)yHKH,HOHHp ob aHHs h HacTpOHKH annapaTypBi HC^II,. 

^neHKa coctoht H3 npeo6pa30BaTejra u,H(J)pa-aHajior, BH^eoycHJiHTena h Kjnona. 
AHanoroBBie CHraanBi y chjihb aiOTOi TpexKacKa^HBiM BH^eoycHJiHTeneM. J\im 
corjiacoBamra o6in,ero BpeMeHH 3a^ep>KKH 3xo-CHraajiOB b KaHane KorepeHraoii 
o6pa6oTKH MOK^y nepBBiM h btopbim KacKa^aMH BH^eoycHJiHTena BKJnoneHa jihhhh 
3a^ep>KKH. Kjiioh co,ziep}KHT b CBoeM cocTaBe flByxKacKaAHBiii ycHJinrejiB, 
BBixoflHBiMH CHrHanaMH KOTOporo ynpaBJiaeT KJnoneBaa cxeMa. CnrHanBi 
KorepeHTHoro KaHana 3K c hhchkh ^2YB5 no^aiOTCH b 6jiok 39KM02 ^jih 
oGte/iHHeHHa b o6ih,hh cnrHan. 

YCTpOHCTBO CHHXpOHH3aU,HH H reHepaTOp KOHTpOJIBHBIX HMnyjIBCOB (HHCHKa 

,ZI2HK20)npeflHa3HaHeHO .hjui (J)opMHpOBaHHH Bcex bh^ob CHHxpocHraajiOB, 
onpenejMiomHx pa6oTy Bcex yerpoiiCTB 6noKa h kohtpojibhbix HMnyjIBCOB, 
npeAHa3HaHeHHBix rjw npOBepKH TexmiHecKoro coctoahha 6noKa. B cootb6tctbhh 
c Ha3HaneHHeM oh HMeeT b CBoeM cocTaBe reHepaTOp TaicroBBix HMnyjIBCOB h 
reHepaTOp kohtpojibhbix HMnyjIBCOB. 

7.3.3. npHHH,HnHajiBHaa cxeMa aneiiKH (J)a30BBix ^eTeKTOpOB ^2^01 
npHHH,HnHajiBHaa cxeMa hhchkh npencTaBJieHa Ha pnc. 7.20. 
B coeraB hhchkh bxohat ycHJiHTejiH-orpaHHHHTejiH CHraanoB (MHKpocxeMBi 
Al, A3), ycHJiHTejiH onopHoro Hanp5DKeHH5i (MHKpocxeMBi (A2, A5), <J)a30BBie 
^eTeKTOpBi (MHKpocxeMBi A4, A6) BH^eoycnjiHTejiH (MHKpocxeMBi A7-A10, 

TpaH3HCT0pBI VT1-VT4). 

Ha bxoa aneiiKH nepe3 pa3BeM XS1 nocTynaiOT BxonHBie CHraanBi f np c ineeroro 
KacKa^a YnH-A Ha ycHJiHTejiH-orpaHHHHTejiH kb a,np aTyp hbix KaHajiOB. Bxouhbim 



KomypOM ycHJiHTeneH-orpaHHHHTeneii HBJiaeTCH bbixohhoh KOHTyp b KacKa^e 
yilH-A. ycHJiHTenH-orpaHHHHTejiH CHraanoB BBinonHeHBi Ha MHKpocxeMax Al 
(nepBBra KaHan) h A3 (btopoh KaHan). MmcpocxeMa coflepmrr ^Ba 6HnonapHBix 

TpaH3HCTOpa. THII npOBO^HMOCTH HX n-p-Il, CJieflOBaTeJIBHO, KOJIJieKTOpHOe 

HanpH)KeHHe nHTaHHa nono)KHTejiBHoe. y chjihtcjih- orp aHHHHrejiH ^ByxKacKa,HHBie, 
BBinonHeHBi no KacKO^HOH cxeMe. KacKO^HBiM Ha3tiBaeTca TaKoe coe,zniHeHHe 
MOK^y KacKa^aMH, npH kotopom bbixoh o^Horo KacKa^a no^KJiiOHeH ko Bxozry 
Apyroro Henocpe^CTBeHHO, 6e3 HacTOTHO-H36HparejiBHBix ueneii (KOJie6aTejiBHBix 
chctcm). IlepBbiH KacKa^ BBinonHeH no cxeMe c o6ih,hm 3MHirepOM, BTOpoii - c 
o6nj,en 6a3oii (cxeMa 03-OE). TaKne ycHJinrejiH ncnojiB3yK)TCH ^jih noBtinieHna 

yCTOHHHBOCTH yCHJieHHfl, B HHX CHHJKaeTCfl B03MO)KHOCTB CaMOB036y>K,HeHHfl npH 

3HaHHTejiBHOM ycHJieHHH no moihhocth. 3Ta Mepa Heo6xo,nHMa b cbjoh c tcm, hto 
BxoflHBie cnmajiBi ycnneHBi b cy66noKe yilH-A ^o .nocTaroHHO 6ojibihoh 
aMnnHTy^Bi. KpOMe Toro, KacKOHHaa cxeMa HMeeT 6onBnioe BBixo^Hoe 
conpOTHBJieHne (MHoro 6onBniee, neM KacKa^ Ha TpaH3HCTOpe c o6ih,hm 
3MHTTepOM), He Hiynrapyiomee bbixo^hoh KOHTyp cxeMBi. 

CHraanBi nepe3 nepexonHyio n,enB CI, Rl, R3 noerynaiOT Ha 6a3Bi nepBBix 
TpaH3HCTOpOB MHKpocxeM Al, A3 nepe3 pa3Ba3BiBaK>mHe pe3HCTOpBi R9, R20. 
PeryjiHpOBKoii R3 «ycHJi» H3MeHaeTca ypOBeHB BxonHoro cHraana. IIoflaBaeMoro 
Ha ycHUHTenH. 

^jih nojiyneHHa 6ojiBinero ,zniana30Ha ycHJieHHa nnraHHe KacKa^OB 
ocymecTBnaeTCH ^ByMH HanpjDKemraMH: +12,6B Ha KOJineKTOpBi TpaH3HCTOpOB h 
-12, 6B Ha 3MHTTepBi. BenHHHHa Hanp^DKeHHH CTa6HJiH3HpyeTca CTaGnjiHTpOHaMH 
Vfll,Vfl3(Vfl2,Vfl4). 

Ba3a BTOporo TpaH3HCTOpa nepe3 pe3HCTOp R19 (R27) coe^HHeHa Ha Kopnyc. 
3th pe3HCTOpBi nofl6HpaK)TC5i TaK, hto6bi o6ecneHHTB ozniHaKOBOCTB ycHnemifl 
ycHJiHTejieii. ^poccenn L2 (L5) npeAHa3HaHeHBi /ijih pa3BH3KH KacKa^OB no 
nepeMeHHoii cocTaBJMiomeH hx tokob. ycTaHOBKa ypOBHa orpaHHneHHa CHraanoB b 
ycHUHTenax ^ocTHraeTca H3MeHeHHeM nnraiomero HanpjDKeHHA b uenn SMmrepOB 
pe3HCTOpOM R18 (R28). 

Harpy3Koii ycHJiHTejia-orpaHHHHTejia HBJiaeTCH KOHTyp b uenn KOJineKTOpa 
BToporo TpaH3HCTopa C12, C13, C15, C16, L6, R23, R24 (C20, C21, C22, C23, L8, 
R33, R34). 3tot Komyp HBJiaeTCH bxouhbim KOHTypOM <J)a30Boro AeTeKTOpa. 
KoHfleHcaTop C9 (CI 8) - nepexo^HOH. IJenH R4, C2, R25, C16, R63, CIO, R35, 

CI 1 - pa3B5I3BIBaK>IH,He (J)HJIBTpBI yCHJIHTeJieil no nHTaHHK). 

ycHUHTenH onopHoro HanpjDKeHHJi BBinonHeHBi Ha MHKpocxeMax A2 h A5. 
CxeMBi ycHUHTeneH o/iHHaKOBBi h BBinonHeHBi TaK tkq, kslk h cxeMBi ycHUHTeneH 

CHrHaJIOB. OtJIHHHH CXeM 3THX yCHJIHTeJieil B TOM, HTO 6a3BI BTOpBIX TpaH3HCTOpOB 

coe^HHeHBi Henocpe^CTBeHHO Ha Kopnyc. Cbh3b SMmrepOB TpaH3HCTOpOB 
ocymecTBJiaeTca nepe3 pe3HCTOpBi R14 (R30). I^enn LI, C4, R15, C5, L4, C17, 
C43, R38, C26 - pa3Bfl3BiBaioin,He (J)hjibtpbi no nHTaHHK). 

OnopHoe Hanpa>KeHHe nepe3 rae3flO XS2, pe3HCTOp R2 h TpaHC(J)opMaTOp Tpl 
nocTynaeT Ha 6a3Bi nepBBix TpaH3HCTOpOB ycHJiHTeneii. PerynnpOBKa bcjikhkhbi 
onopHoro Hanp5DKeHH5i ocymecTBnaeTca pe3HCTOpOM R2 «ypOB OH». IJenB, 
BKJiK)HaK)Hi,aH 3neMeHTBi Tpl, C3, R5-R8 aBJiaeTca (J)a30CABHraK)Hi,eH uenBio. 



YcTaHOBKa cflBHra c|)a3 ocymecTBJiaeTca pe3HCTOpOM R7. Ha BBixo^ax ycHJiHTejieii 
ycTaHOBJieHti KOJie6arejiBHBie KOHTypa L3, R13, C8 h L7, R31, C19. C sthx 

KOHTypOB Hanpa)KeHHa CHHMaiOTCfl Ha <J)a30BBie ^eTeKTOpBI. 

Oa30BBiH ^eTeKTOp npeo6pa30BBiBaeT <J)a30BBie H3MeHeHH5i bxo^hbix CHraajiOB b 
aMiunrrynHBie. Oh npeAHa3HaneH ^jih (J)opMHpOBaHHa BH^eocHraanoB, aMnnHTy^a h 

nOJiapHOCTB KOTOpBIX OnpefleJIHeTCH pa3HOCTBK) (J)a3 MOK^y CHrHaJIBHBIM H 

onopHBiM HanpH)KeHHaMH. B (J)a30BOM fleTeKTOpe mojkho bbi^cjihtb ^Ba aneMeHTa: 
3neMeHT npeo6pa30BaHHa pa3HOCTH c|)a3 b aMnjiHTy^Bi h o6bihhbih aMnnHTy^HBiH 
^eTeKTOp. 

Ha pHC. 7.21a noica3aHa cxeMa oflHOTaKTHoro (J)a30Boro fleTeKropa. B KOHType 
fleTeKTOpa L K C K BeKTOpHO CKJia^BiBaiOTCfl CHraanBi U c h onopHoe HanpiDKeHHe U on h 
aMnnHTy^a Hanp5DKeHH5i Ha Komype U KO ht (pnc. 7.21 6) onpeflejiaeTCH c^BHroM <J)a3 
Hanpa>KeHHH Acp. TaK (J)a30BBra cuBHr npeo6pa30BBiBaeTca b aMrniHTyny. ^anee 
ocymecTBnaeTCH aMnnHTy^Hoe ^eTeKTHpOBaHHe ahohom J\. HanpiDKeHHe Ha 
BBixo^e cj)a30Boro ^eTeKTOpa paBHO 

U m = K fl Uc cos Acp, (7.16) 

ryie IQ, - K03(J)(J)HH,HeHT nepe^aHH ^eTeKTOpa. 

AMnnHTyflHO-cjDasoBaa xapaKTepHCTHKa ero noKa3aHa Ha rpa<J)HKe 1 pnc. 7.21b. 
CymecTBeHHBiM He^ocTaTKOM o^HOTaKTHoro (J)a30Boro ^eTeKTOpa HBnaeTca 
HepaBHOMepHOCTB ero c|)a30BOH nyB ctbhtcjibho cth 

— -A = -K A U C smAcp 
dcp 

(rpacjiHK 2 pnc. 7.21 b). KaK cneflyeT H3 rpacjDHKa, oflHOTaKTHBiii ^eTeKrop cna6o 
pearnpyeT Ha H3MeHeHHa pa3HOCTH cj)a3 Acp b o6nacTH 3HaneHHH O, n, 2n 
(3aiHTpHX0BaHHBie o6nacTH). 

n03TOMy HCnOJIB3yeTCa 6aJiaHCHBIH (J)a30BBIH ^eTCKTOp, OTJIHHaK)IH,HHC5I 
HailHHHeM flByX BCTpeHHO BKJIIOHeHHBIX flHOflOB, Ha KOTOpBIX OHHO H3 Hanpa>KeHHH 

noAaeTca b c|)a3e, Apyroe - npOTHBO(J)a3e. 

Oa30BBie ^eTeKTOpBi BBinonHeHBi Ha MHKpocxeMax A4 (nepBBiii KaHan) h A6 
(btopoh KaHan). B KanecTBe ^eTeKropOB HcnojiB3yK)TCfl TpaH3HCTOpBi MHKpocxeM b 

AHO^HOM BKJIKDHeHHH. BxOflHBIMH KOHTypaMH fleTCKTOpOB flBJIJHOTCJI BBIXOflHBie 

KomypBi ycHJiHTeneH-orpaHHHHTejieH. OnopHBie Hanp5DKeHH5i nonaiOTCJi Ha 
^eTeKTOpBi c bbixo/ihbix KOHTypOB ycHJiHTejieii onopHoro Hanpa>KeHHH. 
KoH^eHcaTopBi cJdhjibtpob ^eTeKropOB - C24, C25 h C27, C28, pe3HCTOpBi R36, R37 
h R44, R45 - Harpy3KH nnen ^eTeKTOpOB. CteM Hanp5DKeHH5i ocymecTBnaeTca co 
cpe^HHx ToneK Harpy30K. 

OT^enBHO npHHHHnHanBHafl cxeMa <J)a30Boro ^eTeKTOpa H3o6pa:»ceHa Ha pnc. 
7.22 a. HanpH)KeHHe cnraana U c CHHMaeTca Ha ^houbi c BxonHoro KOHTypa b 
npOTHBOc]3a3e. OnopHoe Hanp^DKemie U on bkukdhcho MOK^y cpe^HeH tohkoh 
pe3HCTOpOB R23, R24 Bxoznioro KOHTypa (nepe3 KOH^eHcaTOp 6ojibihoh cmkocth 
C4) h cpe^HeH tohkoh KOH^eHcaTOpOB cjiHUBTpa C24, C25. 

K fluofly J\\ npHJio)KeHO HanpjDKeHHe U\, paBHoe BeKTOpHOH cyMMe 

Hanpa>KeHHH U on H U c (Ha pe3HCTOpe R23), a k miojxy J\2 - HanpjDKeHHe U2, 



paBHoe cyMMe HanpjDKeHHH U on h U c (Ha pe3HCTOpe R24). T.k. nonapHOCTH 
BKJiiOHeHHa ^HOflOB B3aHMHO npOTHBonono>KHBi, Hanp^DKeHHe CHraana ^eiiCTByeT 
Ha 06a AHO^a b cf)a3e, a onopHoe HanpiDKeHHe - b npOTHBO(J)a3e h mojkho HanncaTB 

Ui = U on + U c , 

u 2 = -u on +u c . 

OneBH^HO, hto aMnnHTy^Bi Ui h U2 6y,nyT 3aBHceTt ot cflBHra cj)a3 Acp Meac/iy 
onopHBiM Hanpa>KeHHeM h Hanp^DKemieM CHraana. BeKTOpHBie ^narpaMMBi 
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Hanpa>KeHHH ^na Acp^ =— , Acp 2 (— h Acp 3 ) — noKa3aHBi Hapnc. 7.22 b, r, j\. 

Bo BpeMH nono>KHTejiBHoro nonynepHOna HanpiDKemiJi Ui Ha aHOne J\l 
npOTeicaeT tok no nenn: pe3HCTOp R23 - ,hho,zi ,3,1 - KOH^eHcaTOp C24 - KOHTyp 
onopHoro HanpiDKemifl. IIpH OTpHuaTejiBHOM nonynepnone HanpiDKeHHJi U2 Ha 
KaTO^e flHO^a J\2 npOTeicaeT tok no uenH: pe3HCTOp R24 - KOHTyp onopHoro 
Hanpa>KeHHH - KOH^eHcaTOp C24 - ^hou J\2. 3thmh TOKaMH 3ap5DKaK)TC5i 
KOH^eHcaTOpBi C24, C25 nojuipHOCTBK), noKa3aHHoii Ha pnc. 7.22 a. Bcjihhhhbi 
3thx HanpiDKeHHH nponopH,HOHajiBHBi aMnnHTy^aM Hanpa>KeHHH Ui h U2 h b 

KOHeHHOM HTOre pa3HOCTBK> (j)a3 Acp MQTKJiy CHrHaJIBHBIM H onopHBiM 

HanpH>KeHHaMH. B nay3ax MOK^y 3apa^aMH KOH^eHcaTOpBi He ycneBaiOT 
pa3p5DKaTBCH nepe3 pe3HCTOpBi R36, R37, t.k. nocTOHHHaa BpeMeHH Henn pa3pH^a 
3HaHHTenBHO npeBBiniaeT nepnon KOJie6aHHH npOMOKyTOHHoii nacTOTBi (ho 
MeHBHie ^jiHTenBHOCTH HMnynBca). B pe3ynBTaTe Ha Harpy3Ke /jeTeKTOpa 

BBIfleJIfllOTCfl BH^eOHMnyjIBCBI. 

BBixo^Hoe HanpajKeHHe ^eTeKTOpa CHHMaeTca co cpeflHeii tohkh MOK^y 
pe3HCTOpaMH R36, R37. OnpcuenHTB BenHHHHy h nonapHOCTB 3Toro HanpjDKeHHfl 
mojkho, HanpHMep, rpacjDHnecKHM cnoco6oM (pnc. 7.22 e, tk, 3). ^nHHa 

rOpH30HTaiIBHBIX OTpe3KOB COOTBCTCTByeT B BBl6paHHOM MacHiTa6e cyMMapHOMy 

conpOTHBJieHHK) R36 + R37. Tohkh a, b, c Ha OTpe3Kax cooTBeTCTByiOT TOHKaM Ha 
cxeMe pnc. 7.22 a. BepTHKanBHBie OTpe3KH xapaKTepH3yK)T bcjikhkhbi h 3HaKH 
noTeHH,HajiOB tohck a h b (HanpjDKeHHH Ha KOH^eHcaTOpax C24, C25), a 
HaKJiOHHBie npHMBie, coeflHroiiomHe 3th OTpe3KH, xapaKTepH3yK)T pacnpcuejiemie 

K 

noTeHHHana b^ojib pe3HCTOpOB R36, R37. IIpH Acp = — (pnc. 7.22 b) 
Hanpa>KeHHH h U2paBHBi, Hanp^DKeHHe Ha BBixone (noTeHHHaji tohkh c) paBHO 
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Hyjiio (pnc. 7.22 e). IIpH Acp ^ — Ui ^ U2 h HanpjDKeHHe Ha Bixo/ie (noTeHHHaji 

tohkh c) nono)KHTejiBHoe jih6o OTpHH,arenBHoe (pnc. 7.22 tk, 3). 

AMnjiHTy^HO-cJ)a30BaH xapaKTepHCTHKa 6anaHCHoro (J)a30Boro ^eTeKropa (npn 
ycnoBHH U on ~ U c , KOTOpoe b flaHHOM cnynae BBinojiHaeTca) HMeeT bh^ 



Acp 
cos — 



. Acp 
sin — 

2 



(7.17) 



Tpa(J)HK ee noica3aH Ha pHC.7.22 6 (rpa<J)HK 1). OHa npeflCTaBJiaeT co6oii 

jiOMaHyio KpHByio, a KpHBaa <J)a30BOH HyBCTBHTejiBHoera ^ (rpa<j)HK 2 pnc. 
7.22 6) aBJiaeTCH ^ocTaTOHHO paBHOMepHOH. 

C bbixo^ob <j)a30BBix fleTeKTOpOB BH,neocHraajiBi nocTynaiOT Ha 
BH^eoycHJiHTenH. HanpjDKemifl c nnen ^eTeKTOpOB h c Harpy3KH nepe3 Apoccenn 
JSp9-JSp\4 BBmaiOTCfl Ha rae3fla XS3-XS8 ajih KOHTpojra. 

BH^eoycHJiHTenB flByxKacKa^HBra. IlepBBiH Kacicafl - ycHJinrejiB Hanp^DKeHHA 
(onepan,HOHHBiH ycHJinrejiB A9), BTOpon KacKa^ - moihhbih 3MHTrepHBiH 
noBTOpHTent. K BH^eoycHJiHTenio npcutflBJiaeTCfl Tpe6oBaHHe ycHJieHHH 

pa3HOnOJiapHBIX CHrHaJIOB 6OJIBIHOH MOHJHOCTH C BBICOKOH yCTOHHHBOCTBK). J\jih 

ycHJieHHH pa3HononapHBix CHrHanoB ycHUHTenB nHTaeTca flByMfl pa3HonojrapHBiMH 
HanpH)KeHHaMH: + 12,6B h-12,6B. 

B nepBOM KacKa^e c noMomBK) ^ejiHTejiH R40, R43, R42 (R45, R52, R53) 
ocymecTBJifleTCH BBi6op paGoneii tohkh nepexo^HOH xapaKTepHCTHKH. 3neMeHTaMH 
C30, R46, C29 (C34, R56, C33) o6ecneHHBaeTca KOppeKHjra AHX KacKa^a. 

BTOpoii KacKa^ ycHUHTena co6paH no cxeMe ^ByxTaicTHoro 3MHTTepHoro 
noBTOpHTena c flByMa TpaH3HCTOpaMH b KajK^OM nnene. ^ByxTaicraocTB 
o6ecneHHBaeTca npHMeHeHHeM TpaH3HCTOpOB npOTHBonono)KHoro xapaicrepa 
npOBO^HMOCTH. BepxHHH napa - TpaH3HCTOpBi n-p-n, BBinonHeHHBie b BH^e 
MHKpocxeMBi A8 (A 10), hhjkhhh napa - OT^enBHBie TpaH3HCTOpBi rana p-n-p VT1, 
VT2 (VT3, VT4). 

J\ji5i cornacoBamra conpOTHBJieHHH KacKa^OB CHraanBi c BBixo,na nepBoro 
KacKa^a no^aiOTCfl Ha 3MHTTepBi TpaH3HCTOpOB BTOporo KacKa^a. Pe3HCTOpBi R49, 
R50 - KOJineKTOpHBie Harpy3KH nepBBix TpaH3HCTOpOB SMHirepHoro noBTOpHTejia. 
C KOJineKTOpOB nepBBix TpaH3HCTOpOB CHraanBi nonaioTCfl Ha 6a3Bi BTOpBix, 
KOTOpBie pa6oTaK)T Ha o6niyK) SMHirepHyK) Harpy3Ky C39, R61 (C40, R62). 
KoH^eHcaTOpBi C31, C32, C35, C36 - (JmnBTpBi no ueraiM nHTaHHa. Pe3HCTOpBi 
R54, R55 (R59, R60) o6ecneHHBaK)T pa3B«3Ky Heneii SMnrrepOB flByx 
TpaH3HCTOpOB. C BBixo^a ycHUHTenB nepe3 uenB R41, C41 (R51, C42) noflaeTca 
HanpjDKeHHe Ha bxoh, oGecnenHBaiomee rnyGoKyio OTpHHaTejiBHyio o6paTHyK) 

CBA3B flJIJI nOBBIHieHHa yCTOHHHBOCTH yCHJIHTCJIfl. B H,enH 3MHTTepHOH Harpy3KH 

BKJiK)HeHa KOppeKTHpyiomaa uenB LI 5, R63 (LI 6, R67), yMeHBHiaiomafl 3aBan AHX 
ycHJiHTena Ha BepxHHx nacTOTax. 3aBan BepxHHx nacTOT KOMneHCHpyeTca 

HHAyKTHBHOCTBK) LI 5 (pHC. 7.23). 

CnraajiBi c KajK^oro H3 KaHanoB nocTynaK)T Ha bbixo/i hhchkh nepe3 KOHTaKTBi 
7,15 pa3teMa XP 1 . AHanorHHHBie cnraanBi bbibchchbi Ha nepeflmoio naHenB 6noKa 
nepe3 pa3teM XS9. 

7.3.4. IIpHHHHnBi KOHTpona KorepeHTHOH Hacra CHCTeMBi C,Zm 
c noMoni,BK) KOHTponBHoro CHraana 

Ha pnc. 7.24 noKa3aH TpaKT (|)0pMHp0BaHHa h npoxoKflemra KOHTponBHoro 
CHraana h ocuHJiJiorpaMMBi, .neMOHCTpHpyiomHe npHHHHnBi HacTpOHKH 
KorepeHTHOH nacra chctcmbi C/JIL 



KOHTpOJIBHBIH CHITiaJI (J)OpMHpyeTCa H3 30HflHpyK)IIl,erO HMnyjIBCa, KOTOpBIH B 

CMecHTene AM npeo6pa30BBiBaeTca Ha nacTOTy f KC = f np h nocne ycnjieHHJi b YWl 
cy66noKa AM nocTynaeT b cy66noK YIIH-Kl jxjik (J)a3HpOBaHHfl KorepeHTHoro 
reTepo/niHa, a TaK>Ke TpaH3HTOM nocTynaeT b 6jiok Kompojui BK-02, b kotopom 
nyTeM 3a^ep)KKH Ha BpeMH, cooTBeTCTByiomee 20 km ^ajiBHOcra, (J)opMHpyeTca 
KOHTponBHBiH CHraaji. IIpH KOHTpone .namioro npneMHoro KaHana bbixoh 6jiOKa BK 
KoaKcnajiBHBiM Ka6eneM coe^HroieTCJi co bxo^om cy66noKa UIOY. Kohtpojibhbih 
CHrHan nepe3 YIUl cy66jiOKOB UIOY h YFPI-A nocTynaeT b aneiiKy (J)a30BBix 
^eTeKTOpOB j\2J\Q)\ fljia (J)a30Boro ^eTeKTHpOBaHHa h ^aiiee Ha kohtpojibhbih 
ocHHJiJiorpa<J) CI -73 fljra KOHTpojra. C cy66jiOKa YOT-Kl Ha (J)a30BBie ^eTeKTOpBi 
noflaeTca onopHoe HanpiDKeHHe f on . 

Kohtpojibhbih CHrHan c cy66jiOKa YOT-A nocTynaeT TaK>Ke Ha Korep chthbih 
reTepo^HH, ocymecTBJiaa ero (J)a3HpOBaHHe b pe)KHMe BHeniHeii KorepemnocTH. 
CHHxpOHH3au,HH ocHHJiJiorpa<|)a ocymecTBJiaeTca HMnyjiBcaMH 3anycKa, 
nocTynaiomHMH c 6jiOKa BK 6e3 3a^ep)KKH hjih c peryjinpyeMOH 3a^ep)KKOH. 

IlepeKJiiOHaTejieM «Oa3Hp.30Hfl-(J)a3Hp.noMex» ycTaHaBJiHBaeTCJi bh^ 
(J)a3HpOBaHHa KorepeHTHoro reTepo^HHa. KHonKa «Kohtpojib» OTKraonaeT 
<J)a3Hpyioiii,He HanpjDKemra. IIpH ee Ha>KaTHH KorepeHTHBiii reTepo^HH He 
(J)a3HpyeTca hhhcm h HMeeT cjiynaHHyio (J)a3y b Ka>KflOM nepno/ie cjieflOBamui. 
PeryjiHpOBKoii «Per Hanp KOMn» ocymecTBJiaeTca H3MeHeHHe HanajiBHoii cj)a3Bi 
KOHTpojiBHoro CHraajia (cp KC b BBipa>KeHHH (1) pHC.7.24). 

nepBaa onepauHH HacTpoiiKH - ycTaHOBKa nacTOTBi Korepemnoro reTepo^HHa 
paBHoii nacTOTe CHraana (f on = f KC ), noacroieTCfl ocuHJiJiorpaMMaMH a, 6. Ecjih f on = 
f KC , to kohtpojibhbih CHrHan Ha BBixo^e - BH^eoHMnyjiBC. Ecjih f on ^ f KC , HMnyjiBC 

MO^yJIKpOBaH pa3HOCTHOH HaCTOTOH f on - f KC H 6y#eT HMeTB MeCTO pa^HOHMnyjIBC. 

IIpOBepKa ocymecTBjraeTCfl b hojiokchhh nepeKJnoHarejm «Oa3Hp.30H^» h Ha)KaTOH 
KHonKe «KoHTpojiB». IIpH f on ^ f KC HaGjHOflaeTca ropH30HTajiBHaa h BepTHKanBHaa 
HiTpHxoBKa KOHTpojiBHoro HMnyjiBca (ociniJiJiorpaMMa a). H3MeHeHHeM nacTOTBi 
KorepeHTHoro reTepOflHHa (peryjinpOBKa «reT») hco6xohhmo ^o6htbc^ ycTpaHeHHa 

B epTHKaJIBHOH IHTpHXOBKH, a HaJIHHHfl TOJIBKO rOpH30HTaJIBHOH IHTpHXOBKH 

HMnyjiBca (ociniJiJiorpaMMa 6). 3to cooTBeTCTByeT paBeHCTBy fon fico 

IIpH OTnycKaHHH khohkh «Kohtpojib» (npH tom TKe nojio>KeHHH nepeKJiiOHaTejra 
«Oa3Hp.30H/i») (J)a3HpOBaHHe KorepeHTHoro reTepo^HHa ocymecTBjraeTCJi 
30HflHpyK)Hi,HM CHraajiOM. Ha ocu,HJiJiorpa(J)e Ha6jno,ziaeTCfl BH^eoHMnyjiBC, 
aMnjiHTy^a h nojiapHOCTB KOTOporo onpeflejraeTCfl pa3HOCTBio (J)a3 (p on - cp KC 
(ocu,HJiJiorpaMMa b). Ecjih (p on - (p K e =0, HMnyjiBC MaKCHMajiBHBiii hojiwkhtcjibhbih. 
H3MeHeHHeM (J)a3Bi KOHTpojiBHoro CHraana noTeHHHOMeTpOM «Per.Hanp.KOMn.» ot 
0 71, H3MeHaeTCs aMnjiHTyfl,a KOHTpojiBHoro HMnyjiBca ot MaKCHMajiBHoii 
nojio>KHTejiBHOH flo MaKCHMajiBHoii OTpHH,aTejiBHoii (npH cp on - (p KC = tt). IIo 
ocu,HJiJiorpa(J)y H3MepaeTca pa3Max H3MeHenHa aMrniHTyn A. 

^anee H3MepaeTca pa3pe3Ka h pa3MBiTHe KOHTpojiBHoro cnraajia. Pa3HOCTB <J)a3 
3a ^jiHTejiBHOCTB HMnyjiBca mojkct H3MeHaTBca 3a cneT HecTaGnjiBHOCTH 
pa3HOCTHoii nacTOTBi Af = fon - f KC (rpa(J)HKH 1 pHC. 7.24). B pe3yjiBTare Ha 



ocHHJuiorpacj)e Ha6nK>AaeTC5i npH (p on - (p KC = — bmccto HyneBoro 3HaneHHH CHraana 

HeKOMneHCHpyeMoe 3HaneHHe a (ocuHJiJiorpaMMa r). 3to flBJiemie Ha3BiBaK)T 
pa3pe3KOH KOHTponBHoro CHraana. TaKHM o6pa30M, pa3pe3Ka xapaKTepH3yeT 
HecTa6HJiBHOCTB nacTOTBi Af b TeneHHe nnjrrejiBHOCTH HMnyjiBca. Pa3pe3Ka 

onpeAeJiaeTca Kaic OTHOineHHe — 100% h He noiDKHa npeBBiniaTB 70% b pe)KHMe 

A 

pe^Koro 3anycKa h 35% - nacToro. 

Pa3MBiTHe xapaKTepH3yeTca MOKnepHonHoii HecTa6HJiBHOCTBK) pa3HocraoH 
nacTOTBi. Ha ocn,HJiJiorpa(J)e Ha6jno,naK)TC5i pa3JiHHHBie aMrniHrynBi 
HeKOMneHCHpyeMBix HMnyjiBCOB b pa3JiHHHBix nepHO^ax cjieflOBamifl (nyHKTHpHBie 

P 

jihhhh Ha ocn,HJiJiorpaMMe r). Pa3MBiTHe H3MepaeTca KaK OTHOineHHe — 100% h He 

A 

flOJDKHO npeBBiniaTB 25%) b o6ohx pe>KHMax 3anycKa. 

IIocjieflHHM 3TanoM HacTpOHKH annapaTypBi HBJiaeTCH npOBepKa KanecTBa 
(J) a3Hp ob aHHH KorepeHTHoro reTepo^HHa b pOKHMe BHeniHen KorepeHTHOCTH. npH 
3tom nepeKUKDHaTenB <J)a3HpOBaHHH nepeBOHHrca b nono)KeHHe «Oa3. noMex». 
KorepeHTHOMy reTepo^HHy HaBJOBiBaeTca (J)a3a KOHTponBHoro CHraana. 
KorepeHTHBiii reTepo^HH Hanana (J)a3HpOBaHHH HMen cjiynaHHyio cj)a3y h cj)a3a 
KOHTponBHoro CHraan HaBa3BiBaeTca eMy nepe3 HeKOTOpoe BpeMa. B pe3ynBTaTe 
(ocH,HHJiorpaMMa ji) kohtpojibhbih cnraaji BHanane HMeeT HeycroHHHByio 
aMnjiHry^y (npouecc HaBa3BiBaHHa (J)a3Bi), 3aTeM ycTOHHHByio aMnnHTy^y, Kor^a 
(J)a3a KorepeHTHOMy reTepo^HHy HaBjnaHa. BpeMa <J)a3HpOBaHHH (ynacTOK 

Hey CTOHHHB OH aMnJIHTy^Bl) flOJDKeH COCTaBJIHTB 0,5 - 0,8 flJIHTeJIBHOCTH HMnyjiBca. 

7.3.5. OyHKHHOHanBHBie cxeMBi aneeK 6noKa 39KM01 

PaccMOTpHM (J)yHKHHOHanBHBie cxeMBi aneeK 6noKa, ocymecTBiunomHe 
H,H(J)pOByK) o6pa6oTKy CHraanoB h (jjopMHpOBaHHe kohtpojibhbix HMnyjiBCOB ^Jia 
KOHTponfl pa6oTOcnoco6HOCTH 6noKa. 

OyHKH,HOHHpOBaHHe aneiiKH CTpoGnpOBaHHa h (J)HKcau,HH ^2IIH1 paccMOTpeHO 
AOCTaTOHHO noApo6HO no (|3yHKH,HOHajiBHOH cxeMe 6noKa pnc. 7.17 h 3#ecB He 

npHBOHHTCfl. 

^neHKa npeo6pa30BaTejia aHanor-HHcj)pa ^2IIH2 npeflHa3HaneHa rjik 
npeo6pa30BaHHH aHanoroBBix 3xo-CHraanoB b Ka)K^OH .znicicpeTe ^ajiBHOCTH b 7- 
pa3paflHBiH napanjiejiBHBiH ^bohhhbih koh h 6naHKHpOBaHHH HHII. 

OyHKH,HOHanBHaa cxeMa hhchkh H3o6pa>KeHa Ha pnc. 7.25. 

Ha bxo/i HneiiKH nocTynaK)T cnraanBi co cxeMBi <J)HKcaii,HH hhchkh ,ZI2nHl. 
npeo6pa30BaHHe ocymecTBJuieTCJi b flByx onHonarapHBix nAIJ, pa6oTaK)in,Hx 
He3aBHCHMO h ocymecTBJunomHx npeo6pa30BaHHe nonojKHTenBHBix h 
OTpHH,aTenBHBix CHraanoB cooTBeTCTBeHHO. npeo6pa30BaHHe ocymecTBnaeTCH 
nyTeM nocne^OBaTenBHoro nopa3pfl#Horo cpaBHemifl bxouhbix CHraanoB c 
(J)HKCHpOBaHHBiMH HanpH)KeHHHMH, 3a^aBaeMBiMH npeo6pa30BaTeneM kor- 
Hanpa>KeHHe (nKH). 

npeo6pa30BaHHe ocymecTBnaeTCH c noMomBK) ceMH TaKTOBBix HMnyjiBCOB, 
nocTynaiomHx c hhchkh ,ZI2HK20 nepe3 (J)opMHpOBaTejiB TaKTOBBix HMnyjiBCOB. 



Ohh npeflCTaBJiaiOT co6oh nocjieflOBarejiBHOCTB HMnyntcoB, cjie,nyK)iiiHx flpyr 3a 
flpyroM 6e3 pa3pBma (pnc. 7.26). ^jihtcjibhoctb Ka^oro HMnyjiBca 0,15 mkc. 
CyMMa fljiHTenBHOCTH Bcex HMnyjiBCOB paBHa .hjihtcjibhocth HHTepBana 

AHCKpeTH3ail,HH. 

B OAHononapHBix IIAIJ ocymecTBJiaeTca npeo6pa30BaHHe bxcuhbix CHraanoB 
Ha inecTB ypOBHeii b inecTH TaKTax. TaKTOBBie HMnyjitcti nocTynaiOT Ha 
npeo6pa30BaTenB ypOBHeii, b kotopom Ka>K,ziBiH TaKT npeo6pa30BBiBaeTca b 

flBOHHHBIH KOfl. 3THM flBOHHHBIM KO,HOM ynpaBJIflCTCfl IIKH, BBIflaiOIHHH B KaJKflOM 

TaKTe HanpH)KeHHe Ha KOMnapaTOp, ypOBeHB KOTOporo cooTBeTCTByeT pa3pa/iy 
KBaHTOBaHHH. B KOMnapaTOpe Bxo^HBie cnraajiBi cpaBHHBaiOTCfl c 3thmh 
HanpH)KeHHaMH. Pe3ynBTaT KajK^oro niara cpaBHemra (J)HKCHpyeTCH b 

npOMOKyTOHHOH naMOTH B BH^e 1 HJIH 0. IIpOMOKyTOHHaa naMHTB COCTOHT H3 flByx 

nacTeii, <})HKCHpyK)inHx pe3ynBTaT cpaBHeHHa flByx IIAIJ. 

YHHTBIBaa, HTO ,HHana30H BXO^HBIX CHraailOB COCTaBHT ± 3 B, /IBOHHHBie KO^BI 

cocTaBaT: ^jm nepBoro IIALJ 

+ 3 B 111111 
OB 000000 
BTOporo UAIX - TaKHe tkq ko^bi ot 0 B /io - 3 B. 
IIocne,ziHHH, ce^BMOH TaKTOBBiii HMnyjiBC noAaeTca Ha HyjiB-HH^HicaTOp, r,a,e 
ocymecTBJifleTCfl cpaBHeHHe CHraana c HyneBBiM ypOBHeM. IIpH nono)KHTejiBHOM 
CHraane BBi^aeTca 1, npn OTpHiiaTejiBHOM jih6o HyneBOM - BBi^aeTca 0. Ha 
npeo6pa30BaTenB KO,na no,naK)TC5i ko^bi hojiojkhtcjibhbix h OTpHuaTenBHBix 
CHrHanoB c npOMOKyTOHHoii naMara h kor 3HaKa c HynB-HH^HKaTOpa. B bbixo^hoh 
naMara (J)opMHpyeTca 7-pa3pflflHBra ko^, HenpepBiBHO H3MeroiK)ii],HHC5i npn 
H3MeHeHHH bxchhoto CHraana ot - 3 B + 3 B. 3to .nocraraeTCfl ,no6aBJieHHeM 
KOfla 3HaKa b CTapniHH pa3pa^ h 3aMeHOH KOfla CHraana OTpHuaTejiBHOH 
nonapHOCTH (co BTOporo nALQ Ha o6paTHBiH. Tor^a Ha BBixo^e npeo6pa30BaTejia 
KOfl MeHaeTca ot ypOBHa bxoahoto CHraana b TaKoii nocneflOBaTenBHOCTH 

+ 3B 1111111 
1111110 



1000000 
0B 0111111 
0111110 



0000001 
-3B 0000000 

BBi^ana CHraanoB Ha bbixoa hhchkh ocymecTBJMeTCfl c bbixo^hoh naMHTH 
napanjiejiBHBiM 7-pa3p5iAHBiM ko^om Ha aneHKy oneparaBHOH naMHTH J\2VY4. 
BnaHKHpOBaHHe HecHHxpOHHoii noMexH ocymecTBnaeTca noflaneH 6naHKa HHI1 Ha 



BBixo^HyK) naMOTt. IIpH 3tom b ^HCKpeTax, r^e ecTB 6naHK HHII, icon CHrHana 
3aMeHaeTca Ha 0111111, cooTBeTCTByiomeH 0 B. 

CxeMa HHflHKan,HH npe/nia3HaHeHa jxjik KOHTpona aneiiKH. OHa CHraajiH3HpyeT 
npH ypOBHe BBixo^Horo CHraana paBHOM HynK). 

^neiiKa onepaTHBHOH naMHTH ,ZI2Py4 npenHa3HaHeHa ^na 3a^ep)KKH kohob 
CHraana Ha o^hh h ^Ba nepno^a cjieflOBamifl. PaccMOTpHM <J)yHKH,HOHaiiBHyK) cxeMy 

HHeHKH (pHC. 7.27). OCHOBHBIMH SJieMCHTaMH HHCHKH flBJUHOTCfl flBa 

3anoMHHaK)Hi,Hx ycTpOHCTBa - 03Y-1 h 03Y-2, Ka^oe H3 kotopbix co^epJKHT 
1 024 3neMeHTa naMara b cootbctctbhh c kojihhcctbom /niCKper ^ajiBHOCTH. 

Ha 03Y-1 nocTynaeT 7-pa3paflHBiH ^bohhhbih koh c ^nemoi ^211112 .hjiji 
3anoMHHaHHH Ha o^hh nepHOfl cjieflOBamui (nepe3 BxonHBie kjiiohh HHII, KOTOpBie 
b PJIC ^aHHoii MO/picjDHKaHHH He HcnonB3yK)TCH) . Ha 03Y-2 nocTynaeT koh c 
03Y- 1 ajih 3anoMHHaHHa Ha BTOpon nepHO/i cne^OBaHHa. 06a 03Y pa6oTaK)T b ^Ba 
3Tana. nepBBra 3Tan - CHHTBiBamie HH(J)opMaii,HH, 3anncaHHOH b npeflBi/rymeM 
nepHO^e h BBi^ana ee Ha apH(J)MeTHHecKoe ycTponcTBO, BTOpoii 3Tan - 3anncB 
HH(J)opMaLi,HH, nocTynHBHieii b ^aHHOM nepHO^e. 

YnpaBJieHHe 3anncBK) h CHHTBiBaHHeM ocymecTBjmeTCfl cxeMoii ynpaBJieHHJi c 
noMoni,BK) TaKTOBBix HMnyjiBCOB nepBoro, neTBepToro h niecToro (cm. pnc.7.26), 
no^aBaeMBix c hhchkh ,ZI2HK20. YnpaBJieHHe npoueccoM 3anncH h chhtbib aHH>i 

nOaCHaeTCH Tpa(J)HKaMH pHC. 7.28. H3 TaKTOBBIX HMnyjiBCOB (J)OpMHpyK)TC5I 

HMnyjiBCBi pa3penieHHH BBi6opKH h HMnyjiBCBi 3anHCB-CHHTBiBaHHe. H3 rpa(J)HKOB 
cjie^yeT, hto b npenejiax pa3penieHHoro HnrepBana pa6oTBi 03Y b nepBOH ero 

HaCTH OCyHl,eCTBJIHeTCH CHHTBIBaHHe, BO BTOpOH - 3anHCB HOBOH HH(J)OpMail,HH. 

TaKHM o6pa30M, pa3,nejieHBi npoueccBi 3anncH h CHHTBiBamui. 

B Ka)K^OH ^HCKpeTe ^ajiBHOCTH jym 3anncH nocTynaeT koh ot nAH,. HoMepa 
aneeK, b kotopbix ocymeerBjraeTCJi 3anncB h chhtbib aHHe , onpenejiaeTCJi 
a^pecHBiMH HMnyjiBcaMH. B aneiiKe ,ZI2HK20 (J)opMHpyeTCH 10 a^pecHBix 
HMnyjiBCOB, noKa3aHHBix Ha rpa<J)HKax pnc. 7.28. A^pecHBie HMnyjiBCBi 
(J)opMHpyiOTCH c noMomBK) TpHrrepHBix ^ejiHTejieii nacTOTBi HMnyjiBCOB ^HCKpeT 
^ajiBHOCTH. ^jiHTejiBHOCTB nepBoro HMnyjiBca paBHa ajihtcjibhocth ^HCKpeTBi, 
BTOporo - ^.Byx ^HCKpeT h T.fl. B BepxHeii nacra rpa(J)HKOB noKa3aH icon a^peca 

(AeCHTHpa3paflHBffl), a B HH>KHeH - HOMep flHCKpeT (1...1024), B KOTOpBIX 

ocymecTBJiaeTca 3anHCB-CHHTBiBaHHe icona. 

HH(j)opMan,HH c 03Y-1, 3a^ep)KaHHaH Ha o^hh nepno^ cjieflOBaHHa, h c 03Y-2, 
3a^ep)KaHHaa Ha ^Ba nepnona, nocTynaeT Ha aneiiKy apHcJmeTHHecicoro ycipoHCTBa 
J\2H~M5. CxeMBi b Bip aB hhb aHH>i no BpeMeHH npenHa3HaHeHBi ^Jia corjiacoBamifl 
BpeMeHHBix 3a^ep)KeK ko,ziob cnraajiOB npn 3a^ep)KKe Ha o^hh h ,zn*a nepHO^a 

CJieAOBaHHH. 

^neiiKa o6i>e,zniHeHH5i cnraajiOB ,ZI2HM6 npenHa3HaHeHa ^Jia oGte^HHeHHa 
cnraajiOB kb SLjsp aTyp hbix KaHanoB. OyHKHHOHajiBHaa cxeMa hhchkh H3o6pa>KeHa Ha 
pnc. 7.29. OGte^HHeHHe cnraajiOB KBa^paiypHBix KaHajiOB ocymecTBJiaeTca no 
ajiropHTMy (7.15). CnraajiBi KBa^paTypHBix KaHanoB nocTynaiOT c aneeK J\2HM5 

Hepe3 BXOAHBie KJIIOHH, C nOMOIHBK) KOTOpBIX MOJKCT 6BITB OTKJUOHCH JIK)60H H3 

KaHanoB. BBiKJnoneHHe KaHajiOB ocymecTBjraeTCfl nepeKJnonaTejieM Ha nepeflHen 
naHejin 6jiOKa npn ero Konrpojie (J)yHKn,HOHHpOBaHHH. 



OGteflHHefflie Ka.Ha.noB ocymecTBJiaeTca b ppa 3Tana. IlepBBiH 3Tan - cpaBHeHHe 
BenHHHH koaob CHraajioB, KOTOpoe ocymecTBJiaeTca b cxeMe cpaBHeHHa, BTOpofi 
3Tan - cjiO)KeHHe 6ojitniero Kona cnraajia c iiojiobhhoh MeHtniero, 
ocymecTBJiaeMoe b cyMMaTope. ^ejiemie MeHtniero hhcjm Ha res ocymecTBjraeTCJi b 
CflBHraK)Hi,Hx perncTpax nyreM cuBHra KO^a Ha o^hh pa3p5m b CTOpOHy MJia^nrax 
pa3pa^0B. Ecjih kor CHraana nepBoro KaHajia 6ojiBine KO^a BTOporo KaHana, Ha 
nepBOM BBixo^e cxeMBi cpaBHeHHa ycTaHaBJiHBaeTca npH3Haic 0, He npHBO,n>iiii,HH k 
CflBHry b perncTpe nepBoro KaHana. IIpH3HaK 1 Ha btopom BBixo/ie cxeMBi 
cpaBHeHHa o6ecneHHBaeT cziBHr b perncTpe BTOporo KaHana. B TeneHHe rorroro 
TaKTOBoro HMnyjiBca (c hhchkh ,ZI2HK20) OTKpBiBaiOTCfl kjhohh, o6ecneHHBaioiii,He 
npoxo>KfleHHe CHraajioB Ha cyMMaTOp. 

^anee oGte^HHeHHBie CHraajiBi nocTynaiOT Ha noporoBoe ycTponcTBO, KOTOpoe 
ocymecTBnaeT orcenKy CHH3y ^Jia CHH)KeHHa ypOBHa co6ctb6hhbix niyMOB h 
ocTaTKOB naccHBHBix noMex. B noporoBOM ycTponcTBe u,H(J)pOBOH ko^ CHraajia 
cpaBHHBaeTca c h,h(J)pobbim kohom nopora nyTeM hx BBiHHTaHHH (pnc. 7.30). Ko^ 
nopora yeraHaBJiHBaeTCJi Ha MaTpHHHOH rniaTe 6noKa npn HacTpOHKe b 3aBO#CKHx 

yCJIOBHHX. 

B pe3yjiBTaTe BBiHHTaHHJi Ha bbixo^ BBi^aK)Tca cnrHajiBi, npeBBiCHBHine nopor. 

BBIXO^HBie perHCTpBI <})OpMHpyiOT BBIXOflHOH CHrHaJI, OT6paCBIBaa OTpHHaTeJIBHBIH 
pe3yJIBTaT BBIHHTaHHfl, a BBI^aBaa TOJIBKO nOJIOJKHTeJIBHBIH. 

B aneHKe ^2YB5 ocymecTBjraeTCfl u,H(J)poaHajioroBoe npeo6pa30BaHHe 
CHraajioB, ycHJieHHe hx h BBi^ana CHraajioB 3K bbih. Ha bbixoh 6noKa, a TaK>Ke 
peryjiHpOBKa aMnnHTy^Bi h nonapHOCTH kohtpojibhbix CHrHanoB, <J)opMHpyeMBix b 
aneHKe ,ZJ2HK20. OyHKHHOHajiBHaa cxeMa aneiiKH npHBeneHa Ha pnc. 7.31. 

Bxo^HBie CHraajiBi b BH^e 8-pa3paflHoro ^BOHHHoro Kona nocTynaeT c hhchkh 
oGteAHHHTejia CHraanoB J\2HM6 Ha H,H(J)poaHajioroBBiH npeo6pa30BaTejiB HAH, 
co6paHHBiii Ha ppyx MHKpocxeMax ^6, J\J. Bbixohhoh aHajioroBBiii CHraaji 
nocTynaeT Ha BH,neoy chjihtcjib , co6paHHBiii no TpexKacKa^HOH cxeMe Ha 

Onepan,HOHHBIX yCHJIHTCJMX (MHKpOCXeMBI J\\, J\3, J\4) C npOMOKyTOHHBIMH 
3MHTTepHBIMH nOBTOpHTCJIflMH (TpaH3HCTOpBI VT3, VT6, MHKpocxeMa ^5). ^na 

cornacoBaHHH o6mero BpeMeHH 3a^ep)KKH CHraajioB b KaHajie KorepeHTHoii 
o6pa6oTKH c 3a^ep)KKOH b aMnjiHTy^HOM KaHane Me)K,zry nepBBiM h btopbim 
KacKa^aMH BH^eoycHJiHTena bkjuohchbi ^Be jihhhh 3a^ep)KKH c OTBOnaMH. 

CnrHajiBi c BH^eoycHJiHTejia 3K bbih. BBi,naK)TC5i Ha bbixoh 6noKa h ^anee Ha 
6jiok o6teAHHeHHH CHraajioB 39KM02. AMnnHTy^a bbixouhbix CHraajioB mojkct 
6bitb H3MeHeHa peryjiHpOBOHHBiM pe3HCTOpOM R55. 

Ha TpaH3HCTOpax VT1, VT2 h MHKpocxeMe J\2 co6paHa KJnoneBafl cxeMa, c 

nOMOIHBK) KOTOpOH OCyiH,eCTBJI5ieTC5I (J)OpMHpOBaHHe KOHTpOJIBHBIX CHrHaJIOB c 

peryjiHpyeMoii aMnnHTy^OH h nojrapHOCTBio. Ha bxoh cxeMBi nocTynaK)T 

KOHTpOJIBHBie CHrHaJIBI nOJIO>KHTeJIBHOH nOJMpHOCTH C aMnJIHTy^OH, paBHOH 

ypOBHK) Jlorl. Ha TpaH3HCTOpax VT1, VT2 co6paH ycHJiHTejiB, bbixo^hbimh 
CHraajiaMH KOTOporo ynpaBjraeT kjiioh, BBinojiHeHHBra Ha MHKpocxeMe J\2. B HeM 
ocymecTBJiHeTCH peryjiHpOBKa aMnnHTynBi h nepeKJiiOHeHHe nonapHOCTH 

KOHTpOJIBHBIX CHrHaJIOB. KOHTp O JIBHBie CHrHaJIBI C BBIXOfla KJHOHCBOH CXCMBI 

3aBOflHTca b TpaKT o6pa6oTKH CHraajioB Ha aneiiKy ,ZI2nHl. 



ifaeHKa CHHxpOHH3aii,HH h kohtpojih ,ZI2HK20, (J)yHKHHOHajiBHa5i cxeMa 
KOTOpofi H3o6pa>KeHa Ha pnc. 7.32, npe#Ha3HaHeHa ^na <J)opMHpoBaHHH 

CeMH TaKTOBBIX HMIiyjIBCOB, 

^ecHTH pa3pa/iOB a^pecHoro KO^a, 

HMnyjiBca cpBma, cooTBeTCTByiomero Kcmny /jHCTaHHHH, 

HMnynBca 6naHKa Hanana /jHCTaHUHH, 

KOHTpOJIBHBIX HMIiyjIBCOB flJIfl KOHTpOJM (J)yHKHHOHHpOBaHH5I 6jIOKa BBIHHTaHHH. 

B aneiiKe (J)opMHpyeTCH TpH BH/ja kohtpojibhbix HMnyjiBCOB ; 

CHHXpOHHBIH, 

npepBiBHCTBiii, 
6erym,HH. 

Hanaro pa6oTBi hhchkh 3a^aeTca HMnyjiBCOM 3anycKa 3an I , nponie^inHM 
HOpMHpOBKy B ZHQUKQ ,ZI2XK26 (pnc. 7.33). 

C npHxoflOM HMnynBca 3anycKa b reHepaTOpe TaKTOBBix HMnyjiBCOB 
b Bip a6 aTBiB aeTCH nocjie/roBaTejiBHOCTB HMnyjiBCOB, nepnon kotopbix cooTBeTCTByeT 

^JIHTeJIBHOCTH TaKTOBBIX HMIiyjIBCOB (0,15 MKC). B paCnpe^eJIHTeJie HMnyjiBCOB 

(J)opMHpyiOTCH 7 cjie/xyiomHx ^pyr 3a flpyroM HMnyjiBCOB OTpHHaTejiBHoii 
nojiapHOCTH U™i - U T h7 h o/jhh HMiryjiBC nojiWKHrejiBHOH nojiapHOcra 

(HHBepTHpOBaHHBffl CeflBMOH HMIiyjIBC U TI1 7 hhb). CeMB HMIiyjIBCOB OTpHHaTCJIBHOH 

nojiapHOCTH no/jaiOTCH b KaneerBe TaKTOBBix Ha Bee hhchkh, ocymecTBjnnomHe 
HH<j)pOByio o6pa6oTKy. CyMMa .zpiHre jibho CTeii ceMH TaKTOBBix HMnyjiBCOB paBHa 

/JJIHTeJIBHOCTH /JHCKpeTBI At mCKp . IlOJIOJKHTeJIBHBIM HMnyjiBCOM ynpaBJIHCTCH 11- 

pa3pa/4HBiH cneTHHK. CneTHHK npe/jCTaBJiaeT co6oii TpnrrepHBiH /jcjihtcjib naeroTBi 
HMnyjiBCOB, 10 CTyneHen KOTOporo (J)opMHpyeT 10-pa3p5i,HHBiH a/jpecHBra koh, 
no/jaBaeMBiH Ha 03Y hhchkh ,ZI2Py4 (cm. pnc. 7.28), a o/jHHHa/jHaTOH CTyneHBio 
(J)opMHpyeTca HMnyjiBC cpBma. 3thm HMnyjiBCOM npeKpamaeTca pa6oTa ahchkh h 
annapaTypBi b nejiOM ^o npHxo/ja cjie^yiomero HMnyjiBca 3anycKa. 

TeHepaTOp 6jiaHKa Hanajia flncTaHnnn <J)opMHpyeT HMnyjiBC b Hanajie flncTaHnnn 

TJJIHTeJIBHOCTBK), COOTBCTCTByiOmeH /jaJIBHOCTH OKOJIO 5 KM. 3THM HMnyjiBCOM 

HCKJHonaeTca npoxo^K/jeHne moiuhbix OTpa>KeHHBix cnraaroB Ha HH/jHKaTop. 

TeHepaTOp kohtpojibhbix HMnyjiBCOB ynpaBJiaeTca TaKTOBBiMH HMnyjiBcaMH h 
(JjopMHpyeT nepeHHCJieHHBie BBinie bh/jbi HMnyjiBCOB (pnc. 7.34). Chhxpohhbih 
KOHTpojiBHBiii CHinaji npeneraBjnieT co6oh 4 HMnyjiBca, (J)opMHpyeMBix b 256, 512, 
768 h 1024 /jHCKpeTax /jajiBHOCTH b Ka^OM nepno/je cjie/jOBaHHa. TaKOH cnraaji 
HMHTHpyeT OTpa>KeHHe ot HenoflBHrnioro oGteKra. IIpepBiBHCTBiH - TaK>Ke 4 
HMnyjiBca b Tex >Ke /jncKpeTax, ho cjieflyiomnx b ksltkrom neTBepTOM nepno/je 
cjieflOBaHHH. TaKoii cnraaji HMHTHpyeT OTpa>KeHHe ot no/jBHJKHoro oGteKra. 

IlepeHHCJieHHBie cnraajiBi Moiyr xapaKTepH30BaTB noflaBJiemie jih6o BBmejiemie 

HX yCTpOHCTBOM BBIHHTaHHa TOJIBKO B Onpe^eJieHHBIX ^HCKpeTaX /jaJIBHOCTH, HO He 

xapaKTepH3yeT pa6oTy ycTponcTBa no Been ^ncTaHnnn. J\im oneHKH KanecTBa 
no/jaBJieHHH no Been .uncTaHnnn HcnojiB3yeTca kohtpojibhbih cnraaji Geryinnii. Oh 
npe/jCTaBJiaeT co6oh HMnyjiBCBi noeroflHHon aMnjiHTy/jBi, kojihhcctbo kotopbix 
yMeHBinaeTCfl ot nepno^a k nepno/xy cjie/jOBamifl ot 1024 740 Hyjra. 3tot 

KOHTpOJIBHBIH CHrHaJI OXB aTBIB aeT KOHTpOJieM BCK) /JHCTaHHHK), HMHTHpyH 

OTpajKemie ot no/iBH5KHoro oGteKra. 



7.3.6. YcTpOHCTBO noflaBnemifl HecHHxpOHHBix noMex 

HecHHxpOHHtie HMnyjiBCHtie noMexH (HHII) co3,naiOTCfl pa,nH03JieKTpOHHBiMH 
cpe/iCTBaMH, pacnono>KeHHBiMH Ha o^hoh no3HHHH h He CHHxpOHH3HpOBaHHBiMH no 
3anycKy. HMnyjiBCHBie noMexn npHHHMaiOTCfl ochobhbim h 6okobbim nenecTKaMH 
^narpaMMBi HanpaBJieHHOCTH aHTeHHBi, MoryT npHHHMaTBca BKpyroByio h 
OKa3BiBaK)T cymecTBeHHoe Meniaiomee B03/ieHCTBHe. IIo3TOMy Heo6xo,zniMa 3ain,HTa 
ot hhx. ^KejiarejiBHO o6ecneHHTB CHHxpOHH3au,HK) Bcex cpe^CTB no3HHHH no 
3anycKy, oznnaKO b Gojibhikhctbc cjrynaeB 3to HeBBinonHHMO. 3ain,HTa ot HHII 
o6ecneHHBaeTca cneHHajiBHoii annapaTypon. npHHunn 3ain,HTBi ot HHn ocHOBaH 
Ha pa3HHHHHx b nepHO^ax cjie,noBaHH5i PJIC h HHn. HpHHUHn no^aBJieHHH 
noacHHM no ynpomeHHoii cxeMe ycTponcTBa pnc. 7.35. 

B TpaKTe BBi^eneHHH HHn nonaBJMiOTCfl 3xo-CHinajiBi, a BBi^ejiaiOTCH HHn, h 
BBi^ejieHHBiMH noMexaMH GnaHKHpyeTca TpaKT npoxoK^eHHa CHraanoB. B 
pe3ynBTaTe 6naHKHpOBaHHa Ha BBixone npncyTCTByiOT tojibko 3xo-CHinajiBi. 

PaccMOTpHM CTpyKTypHyK) cxeMy ycTpoiiCTBa noflaBJiemra HHn (pnc. 7.36) h 
BpeMeHHBie rpa<})HKH, noacHHK)Hi,He pa6oTy cxeMBi (pnc. 7.37). T.k. ochobhbim 
OTJiHHHeM none3HBix CHraanoB h HHn aBJiaeTca nepno^ cjie#OBaHH5i, to 

H CKJIK) HHTB CHrHaJI H BBI^eJIHTB HHH MOJKHO C nOMOIHBK) yCTpOHCTBa 

nepecnepHOAHoro BBinnraHHii (3a^ep)KKa Ha T n , BBiwramie). B ycTpoiiCTBe 
nepecnepHOAHoro BBiHHTaHHH sxo-CHraajiBi c nepnonoM T n BBinnraiOTCJi, a HHn 3a 
cneT HecoBna^eHHH bo BpeMeHH 3a^ep)KaHHBix h He3a^ep)KaHHBix He BBinnraiOTCJi. 

J\im nonHoro nonaBJiemui sxo-CHraanoB b ycTponcTBe HnB ohh ^ojdkhbi 6bitb 
CTaHflapTH3HpOBaHBi no aMnnHTy^e (pnc. 7.37 6). J\jik 3Toro Heo6xo,HHM 
HOpMHpOBaTenB 1. KpOMe Toro, b HOpMHpOBarejie 1 ocymecTBJiaeTCfl OTcenKa 
co6cTBeHHBix myMOB TpaKTa, hto6bi ohh He (J)opMHpOBanH 6naHKOB. Pe3yjiBTaT 
HepecnepHO^Horo BBiHHTaHHa noKa3aH Ha pnc. 7.37 b, r^e sxo-CHraajiBi, KpOMe 
nepBoro HMnyjiBca nanKH, OTcyrcTByiOT. Ha3HaneHHe HOpMHpOBaTena 2 Ha BBixone 
HnB - y6paTB OTpHuaTejiBHBie HMnyjiBCBi, B03HHKHrae 3a cneT nepecnepHOHHoro 
BBiwraHHA HHn (pnc. 7.37 r). 

HMnyjiBCBi HHn 6naHKHpyK)T TpaKT npoxoK^eHHa CHraajiOB h Ha BBixone 
npncyTCTByiOT tojibko 3xo-CHraajiOB (pnc. 7.37 p). nepBBin HMnyjiBC nanKH 3xo- 
CHraajiOB TaK)Ke npona^aeT, ho 3to HecymecTBeHHaa noTepa. 

nonaBneHHe HHn b PJIC ocymecTBJiaeTca b aMrniHTy^HOM KaHane b ^Heince 
(J)HJiBTpa HHn 7J2XK26 (pnc. 7.17), Ohjibtp o6ecneHHBaeT nonaBJiemie HHn npn 
OTJiHHHax hx nepnona cneAOBaHHH ot PJIC He MeHee 0,25%. ^neiiKa BBinojmeHa Ha 

3JieMeHTaX flHCKpeTHOH TeXHHKH. 

CnrHajiBi aMnjiHTy^Horo KaHana 3A nocTynaiOT b (J)hjibtp HecHHxpOHHBix 
noMex (aneiiKa 7J2XK26). ^HeHKa npeflHa3HaHeHa no^aBJieHHH HecHHxpOHHBix 
noMex b aMnjiHTyflHOM KaHane h <J)opMHpOBaHHa HMnyjiBCOB «6jiaHK HHn» rjik 
KorepeHTHoro KaHana. 

Ohjibtp HHn co^ep^KHT ^Ba KaHajia: KaHan BBi^ejieHHa HecHHxpOHHoii noMexn 
(HOpMHpOBaTejiB, onepaTHBHoe 3anoMHHaK)in,ee ycTponcTBO h cxeMa 
aHTHCOBna^eHHii) h KaHan noflaBJiemifl HecHHxpOHHoii noMexn (jihhhh 3a^ep)KKH, 

3MHTTepHBIH nOBTOpHTCJIB, KJIIOH H BBIXOflHOH yCHJIHTCJIB) . TJjIH (J)OpMHpOBaHHa 



HMnyjitcoB noflaBneHHfl HHII bch nHCTaHHHfl, o6pa6aTBiBaeMaa aneiiKOH, 

pa36HBaeTCH Ha HHCKpeTBI HaJIBHOCTH C BpeMeHHBIM HHTepBaJIOM 1,2 MKC. B 

pe)KHMax pe^Koro 3anycKa PI h PII kouhhcctbo nncKpeT paBHO 2048, b pe)KHMe 
nacToro 3anycica- 1024. 

HMnynBCBi noflaBJieHHH HHII (J)opMHpyK)TCH b cxeMe aHTHCOBnaneHHH npH 
HecoBna^eHHH HMnyjiBCOB b TeKymeM nepnone cjienoBamui h HMnyjitcoB, 
3a^ep)KaHHBix Ha nepnon cjienoBamra. 3thmh HMnyjiBcaMH 3aKpBiBaeTca kjikdh b 
KaHane nonaBJiemifl noMexn, b pe3yjiBTaTe nero HecHHxpOHHBie HMnynBCBi He 
npoxo/jflT Ha bbixoa cxeMBi. 

Bxo^HBie CHraanBi 3 A nocTynaK)T onHOBpeMeHHO Ha KaHan BBineneHHfl noMexn 
h KaHan nonaBJiemifl noMexn. B KaHane BBineneHHfl noMexn ohh npoxonaT 
HOpMHpOBaTenB. B HOpMHpOBaTene CHraanBi: 

^H(J)(J)epeHH,HpyK)TCH c n,enBK) HCKJiK)HeHHH (J)opMHpOBaHHa 6jiaHKa no 
npOTH>KeHHBiM CHrHanaM, HanpHMep, OTpa>KeHHaM ot mccthbix npe/iMeTOB, 

OrpaHHHHBaKDTCa CHH3y flJIJI OTCeHKH C06CTBeHHBIX HiyMOB TpaKTa, 

HOpMHpyK)Tca (cTaH^apTH3HpyK)TCH no aMnjinryne), 

HOpMHpyKDTCH nO flJIHTeJIBHOCTH C npHB^3KOH K BpeMeHHBIM HHTepBaiiaM 
AHCKpeT /laJIBHOCTH. 

Pojib ycTpoiiCTBa 3anep)KKH Ha nepnofl cnenoBaHHfl BBinonHaeT oneparHBHoe 
3anoMHHaK)Hi,ee ycTponcTBO (03Y), ynpaBJiaeMoe TaKTOBBiMH HMnyjiBcaMH, 

COOTBeTCTByK)Hl,HMH HHCKpeTaM flaJIBHOCTH. TaKTOBBie HMnyjIBCBI (J)OpMHpyK)TCH B 

reHepaTOpe TaKTOBBix HMnyjiBCOB, cneT hx npOH3BOAHTca chcthhrom. 03Y 
o6ecneHHBaeT 3a^ep)KKy Ha nepnon cjienoBamifl b Ka>K,noH nncKpeTe ^anBHOCTH. 

Ha BBixone cxeMBi aHracoBnaneHHH 6y,nyT OTcyTCTBOBaTB HMnynBCBi 3xo- 
CHrHanoB h npncyTCTBOBaTB HMnynBCBi HecHHxpOHHBix noMex. 3th HMnynBCBi 
ynpaBJiaK)T kjikdhom b KaHane nonaBJiemifl noMexn. 

B KaHane nonaBJiemifl noMexn cnrHaiiBi nocTynaK)T nepe3 jihhhk) 3anep>KKH Ha 

3MHTTepHBIH nOBTOpHTeJIB. Harpy3KOH 3MHTTepHOrO nOBTOpHTeJIH HBJIHeTCH KJIKDH, 
BBIXOfl KOTOpOrO nO^KJIIOHeH K BBIXO^HOMy yCHJIHTeJIK). 

J\jik oGecneneHHH nonHoro 6naHKHpOBaHHa HecHHxpOHHBix noMex 
6naHKHpyK)Hi,He HMnynBCBi paciHHpaiOTCfl no nnHTejiBHOCTH, a Bxo^HBie CHraanBi 

3a^ep)KHBaK)TCH B JIHHHH 3aaep)KKH, TaK HTO 6jiaHKHpyK)IH,HH HMnyjIBC nOJIHOCTBK) 

no /jnHTenBHOCTH nepeKpBiBaeT bxohhoh CHraan. PacninpeHHe GjiaHKHpyiomHx 
HMnyjiBCOB ocymecTBJiaeTca c noMomBK) JKnymero MynBTHBH6paT0pa. 
P acniHp eHHBiMH HMnyjiB c aMH co JK^ymero MynBTHBH6paT0pa ynpaBJiaeTCH kjikdh 
KaHana nonaBJiemifl noMexn b aMnjiHTynHOM KaHane h BBixo^Haa naMHTB 
npeo6pa30BaTeneH aHajior-HH<j)pa b KorepenraoM KaHane. 

7.4. Bjiok oGteAHHeHHa CHraanoB 39KM02 

Bjiok npeflHa3HaHeH juisi oGte^HHeHHa 3xo-CHraanoB aMnnHTy^Horo h 
KorepeHTHoro KaHanoB roroi npneMHBix ycTpoiiCTB b e^HHBie CHraanBi 3A h 3K h 

flJM (J)OpMHpOBaHHH KOHTpOJIBHBIX 3XO-CHrHaJIOB 3 K0 htp . B 6jIOKe TSLIOKQ HaXOA«TCH 

BBinpaMHTenH nHTaHHa annapaTypBi niKa<J)a. 
OcHOBHBie TexHHnecKHe napaMeTpBi 6noKa. 



nepenana oGBe^HHeHHBix CHraajiOB h KonrpojiBHoro CHraana ocymecTBjraeTCJi c 
K03(j)(J)HiiHeHTOM nepenanH 1±0,2. 

Bbixoh 6noKa paccHnraH Ha 75-OMHyio Harpy3Ky - KoaKCHanBHtra Ka6ejiB, 
coefljfflfliomHH npHeMO-nepenaioiiryK) Ka6HHy c HHnHKaTOpHoii ManiHHOH. 

CTpyKTypHaa cxeMa 6noKa 39KM02 npencTaBJieHa Ha pnc. 7.38. B cocTaB 6noKa 
bxoa^t: 

o6BeflHHHTenB axo-CHraaroB - aneHKa ,ZI2yn3, 

(J)OpMHpOBaTeJIB KOHTpOJIBHBIX CHTHaJIOB - HHCHKa ^2X1027, 

HCTOHHHKH nHTaHHS +27 B, +5 B, ±12,6 B, 
cxeMa KOMMyTau,HH. 

Ha bxohbi 6noKa nocTynaiOT ot 6jiokob 39KM01 cnraanBi aMrniHTynHoro 
KaHana 3 A 1...5 (JmnBTp, CHraanBi KorepeHTHoro KaHajia 3K 1...5 bbih, a TaK>Ke 
HMnyjiBCBi 3anycKa ot ycTpoiiCTBa xpOHH3au,HH. 

06BeAHHHTenB axo-CHraanoB (aneHKa ,ZI2yn3) npenHa3HaHeH: 
Ana o6BeflHHeHHH 5 axo-CHraanoB aMnjinrynHoro KaHana, nponieninHx cJdhjibtp 
HHI1; 

AJih o6BeAHHeHHa 5 axo-CHraanoB KorepeHTHoro KaHana nocjie HByKpaTHoro 
HIIB; 

Ajih npeo6pa30BaHHH HMnyjiBCOB 3anycKa aMnjiHTynoii 25B b HMnyjiBCBi 3anycKa 
c ypOBHeM norl (+2,4... 4,0 B) h pa3MHO>KeHH5i hx Ha 5 bbixohob (Ha 6jiokh 
39KM01). 

B COOTBeTCTBHH C 3THM flHCHKa BKJIBOHaCT RBSL 06BeflHHHTeJM H HOMHpOBareJIB 

HMnyjiBCOB 3anycKa. 

B aneHKe ^2XK27 (jDOpMHpyeTCJi kohtpojibhbih 3xo-CHraaji 3 K0 htp H3 
aMnnHTy^HBix CHraanoB 3A1...5 nyTeM BBipe3KH no ancTaHnHH axo-CHraajiOB 
KaHanoB. ^HCTaHHHA npoxoK^eHHH axo-CHraanoB Ka)K^oro KaHana okojio 40 km b 
pe)KHMax penKoro 3anycKa h 20 km - nacToro. IIay3a MOKny 3xo-CHraajiaMH 
KaHanoB okojio 10 km b pe^KHMax pe^Koro 3anycKa, 5 km - nacToro. Hanaro 
(J)opMHpOBaHHa CHraana 3 K oht P ocymecTBjraeTca nepe3 100 km ot HMnyjiBca 3anycKa 

(Hyjia ^HCTaHH,HH). 

BBixo^HBie CHraanBi 3A, 3K h 3 KO htp nonaiOTCfl nepe3 tokocb6mhhk Ha 

HHflHKaTOpHyK) MauiHHy. 

CxeMa KOMMyrauHH o6ecnenHBaeT nepeKjnoHefflie pa6oTBi 6noKa b pokhmbi 
penKoro h nacToro 3anycKa, a TaK>Ke MecTHoe hjih nHCTaHnnoHHoe BKJiiOHeHHe 
<J)HJiBTpa HHn. 

nnTaHHe BBinpaMHTenen 6noKa ocymecTBjraeTCJi HanpjDKeHHeM 220 B 400 Th,, 
no^aBaeMBiM nepe3 cxeMy BKjnoHeHHJi. CxeMa BKJiiOHeHHa o6ecneHHBaeT 3ain,HTy 
6noKa no nHTaHHK) b aBapHHHBix CHTyauHax. BBinpHMHTenH +5 B h ±12,6 B 

CTa6HJIH3HpOBaHBI. 

PaccMOTpHM npHHn,HnBi <J)yHKHHOHHpOBaHHa aneeK 6noKa. 

OyHKn,HOHajiBHaa cxeMa hhchkh ,ZI2yn3 H3o6pa>KeHa Ha pnc. 7.39. 06a 

06Be,HHHHTeJI5i aHaJIOrHHHBI. Ka^KHBIH COnep)KHT 5 BXOflHBIX 3MHTTepHBIX 

noBTOpHTeneH, (J)HKcaTOp ypOBroi Hyjui, ,HByxKacKa,nHBiH ycHJinrejiB nocToaHHoro 
TOKa H BBIXOflHOH 3MHTTepHBIH nOBTOpHTeJIB. 06Be,nHHeHHe CHraajiOB 
ocym,ecTBJiaeTca Ha o6ih,hx Harpy3Kax bxo^hbix SMHirepHBix noBTOpHTejien R21, 



R22. BxoflHBie cnraajiBi hmciot nojio>KHTejiBHyio nojmpHOCTB. J\jik HeHCKajKeHHOH 
nepe/ianH CHraanoB Heo6xo,HHMa ycTaHOBKa HyneBoro ypOBroi npH OTcyTCTBHH 

CHrHaJIOB HJIH HaJIHHHH CJiyHaHHBIX OTpHHaTCJIBHBIX BBl6pOCOB. ^JIH 3Toro 

npeAHa3HaneH (JmiccaTOp ypOBHH Hyjra, npeflcraBJMiomHH co6oii 3MHTTepHBiH 
noBTOpHTenB. OnKcauHfl ypOBHa Hyjra ocymecTBjraeTCfl H3MeHeHHeM Harpy30K 

KOH^eHCaTOpOB C9, CIO. IIpH nOJIO)KHTeJIBHOM HanpiDKCHHH 3MHTTepHBIH 

noBTOpHTenB (J)HKcaTOpa 3aKpBiT. Harpy30HHBiMH 5ibjmiotc5i cpaBHirrenBHO 6ojiBnrae 

COnpOTHBJieHHH pe3HCTOpOB R28, R29. IlpH HyjieBOM HJIH OTpHHaTCJIBHOM 
HanpJDKeHHH Ha BXO^e 3MHTTepHBIH nOBTOpHTCJIB OTKpBIT H KOH^eHCaTOpBI 

inyHTHpyK)Tca ManBiMH hx conpOTHBJieHHaMH h o6ecneHHBaeTca hx 6bictpbih 
pa3p*m. 

^anee o6te,zniHeHHBie CHinajiBi y chjihb aiOTCs flByxKacKa^HBiMH YTIT 
KacKO^Horo rana. 3MHTTepHBie noBTOpnrejiH Ha BBixo^ax paccHnraHBi ^jih 
nepe/jaHH 3xo-CHraajiOB no KoaKcnanBHOMy Ka6enK) c bojihobbim conpOTHBJieHHeM 
75 Om. PerynHpOBKa ycHJieHHa b Ka^OM KaHane ocymecrBjraeTCJi pe3HCTOpOM R5 1 
(R53), BKJHOHeHHBiM b uenB o6paTHOH cbh3h BBixo^Horo KacKa^a yCHJIHTeJIH. 

OyHKHHOHajiBHaa cxeMa hhchkh /J2XK27 H3o6pa:»ceHa Ha pnc. 7.40. Ha aneHKy 
noerynaiOT sxo-cnrHajiBi nara aMnnHTy^HBix KaHanoB, HOpMHpOBaHHBie HMnyjiBCBi 
3anycKa h KOMaH^a nepeKJnoHemifl pokhmob 3anycKa. 3xo-CHraajiBi 3A njrra 
KaHanoB nepe3 noTeHHHOMeTpBi R2, R9, R34, R44, R49 nonaiOTCfl Ha kjiiohh. 
IIoTeHH,HOMeTpaMH ocymecTBnaeTCH BBipaBHHBaHHe aMrniHTyn sxo-CHrHanoB Ha 
BBixo^e aneiiKH. Bbixo^bi kjhohch oGte^HHeHBi Ha o6inyio Harpy3Ky R54 h ^anee 
ocymecTBnaeTCH ycHJiemie b TaKoii me cxeMe, Kaic h b aneHKe ,Zr2yn3. 

YnpaBJieHHe KJHonaMH ocymecTBjraeTCfl pacnpcuejiHrejraMH c noMomBio 
(J)opMHpOBaTejia HMnyjiBCOB ynpaBJieHHH. OopMHpOBaTenB co^ep)KHT reHepaTOp 
TaKTOBBix HMnyjiBCOB (rTH), ^enHTenB nacroTBi h chcthhkh HMnyjiBCOB. 
CneTHHKOB ^Ba: nepBBiii ocymecTBjraeT ^eneHHe nacTOTBi TaKTOBBix HMnyjiBCOB Ha 
16, BTOpOH - flejiemie nacTOTBi bbixouhbix HMnyjiBCOB nepBoro cneTHHKa Ha 5. 
BpeMeHHBie rpacjjHKH (J) opMHp ob aHHa KOHTponBHoro CHraana noKa3aHBi Ha pnc. 
7.41. 

TTH 3anycKaeTca HMnyjiBcaMH 3anycica h <})0pMHpyeT nocneflOBaTenBHOCTB 
HMnyjiBCOB MeaH^p t T h = 1 mkc, T T h = 2 mkc. npH stom o6ecneHHBaeTca 
(J)opMHpOBaHHe HMnyjiBCOB b pe>KHMe nacToro 3anycKa. npH bkjhohchhh pe^Koro 
3anycKa flejinrejiB nacTOTBi ocymecTBjraeT flejiemie nacTOTBi TH Ha 2. nepBBiii 
cneTHHK ocymecTBJiaeT cneT 16 TH h ^jihtcjibhoctb HMnyjiBCOB Ha ero BBixone 
paBHa 16 nepHO^aM TH, BTOpoii chcthhk - /jejieHHe sthx HMnyjiBCOB Ha 5. TaKHM 
o6pa30M, Ha BBixone chcthhkob HMeeT mccto 5 HMnyjiBCOB ^jihtcjibhoctbio 1 6 T™, 
cjie^yiomnx c nepnonoM 80 T T h. IHcctbim HMnyjiBCOM 16 T T m reHepaTOp TaKTOBBix 
HMnyjiBCOB ycTaHaBJiHBaeTca b HyjiB. 3th 5 HMnyjiBCOB noerynaiOT Ha 
pacnpe^ejiHTejiH, b kotopbix (J)opMHpyiOTCH HMnyjiBCBi ynpaBJieHHH KJHonaMH. 

Pacnpe^ejiHTejiH (J)opMHpyiOT 5 HMnyjiBCOB. Hanaro KajK^oro HMnyjiBca 
coBna^aeT c kohhom HMnyjiBca 16 T™, kohch, - c HanaiiOM cjie^yiomero HMnyjiBca 
16 Tth. HMnyjiBcaMH pacnpeflejiHrejra OTKpBiBaiOTCH nocjieflOBaTejiBHO kjiiohh, 
nponycKaa sxo-CHraaiiBi Ha oGteflKHHTejiB. TaKHM o6pa30M, HHTepBajiBi 
npoxoK^eHHH sxo-CHraajiOB (U Bb i X Ha pnc. 7.41) b pe^KOM 3anycKe paBHBi 260 mkc 



(npHMepHO 40 km), HHTepBanti M&TKjiy hhmh 66 mkc (npHMepHO 10 km). B peoKHMe 
nacToro 3anycKa 3th HHTepBajiBi b ^Ba pa3a MeHBine. HanaiiBHoe 3HaneHHe 
3aflep>KKH nepBoro HMnyntca 660 mkc (okojio 100 km). 

7.5. AnnapaTypa CJJJJ, Ha noTeHnHajiocKonax 

B paHHHx MOflH(J)HKaLi,HHx PJ1C 11-37 HcnonB3yeTca annapaTypa CJJJJ, c 
HepecnepHO^HBiM BBinnraHHeM Ha noTeHHHanocKonax. PaccMOTpHM ocHOBHBie 
npHHH,HnBi ee nocTpoemra. 3Ta annapaTypa TaK>Ke ^enHTCH Ha KorepeHTHyio h 
KOMneHcan,HOHHyio Hacra. 

7.5.1. KorepeHTHaa nacTB annapaTypti CJ\I[ 

B paHHHx o6pa3uax PJ1C 3Ta annapaTypa BtmojiHeHa Ha naMnax, a b 
nocneflyK)ni,Hx - Ha TpaH3HCTOpax. 

B jiaMnoBOM BapnaHTe PJ1C KorepeHTHaa annapaTypa pa3MemaeTC5i b niKa(J)y 
IIPM. CocTaB niKa<J)a IIPM noKa3aH Ha pnc. 7.42. UlKatJ) IIPM BKjnonaeT b ce6a: 5 
6jiokob MecTHtix reTepo^HHOB Cr-01 (c o otb eTCTBy k) ih,hx KaHanoB), ^Ba npHeMHHKa 
KorepeHTHoro KaHana IIK-123 h IIK-45 (npHeMHHK IIK-123 oGtennmieT KaHanBi 
HH^KHen aHTeHHBi, IIK-45-KaHaiiBi BepxHen anreHHBi), 6jiok kohtpojih BK-01, 
CMecHTenB CHraanoB CC-M, 6jiokh nHTaHHH BIIM (ochobhoh h pe3epBHBra) h 6jiok 

aBTOMaTHKH BA. 

MecTHBie reTepOflHHBi no nocTpoemiK) TaKHe >Ke, KaK h paccMOTpeHHBie paHee. 
PaccMOTpHM nocTpoeHHe npHeMHHKOB IIK-123 h IIK-45. B 6noKe IIK-123 TpH 
KaHana, b IIK-45 nBa KaHana. Ka>K,nBiH npHeMHBiii KaHan co^epJKHT ^Ba cy66noKa: 
cy66noK (J)a30Boro neTeKropa IIK-02 h cy66noK KorepeHTHoro reTepo^HHa IIK-01. 
KpOMe Toro, b 6noKe IIK-45 pacnojio^KeH o6ih,hh ^jih Bcex KaHanoB cy66noK 
ynpaBJieHHH KOMMyTaTOpOM IIK-03. Ha CTpyKrypHoii cxeMe pnc. 7.43 noKa3aH o^hh 
npHeMHBiii KaHan c o6ih,hm cy66noKOM IIK-03. 

B cocTaB cy66noKa IIK-02 BxonaT y chjihtcjib- orp aHHHHTenB CHraana JI1, 
(J)a30BBra ^eTeKTOp JI2, ycHUHTenB onopHoro Hanp5DKeHH5i JI3, BHneycHJiHTejiB JI4- 
JI6, KOMMyTaTOp pe)KHMOB (J)a3HpOBaHHH JI7, JI8. B cocTaB cy66noKa IIK-01 bxoaot 
ycHUHTenB (J)a3HpyK)Hi,Hx HMnyjiBCOB JI1-JI5, <J)a3HpyK)Hi,HH KacKa^ JI6, 
KorepeHTHBiii reTeponHH JI7, 6y<J)epHBiH KacKa^ JI8, cornacyiomHii KacKa^ JI9. B 
cocTaB cy66noKa ynpaBJieHHH KOMMyTaTOpOM bxo^t 5K,ayin,HH MynBTHBH6paT0p JI1, 
(J) aHTacTp oh JI2, JI3, Tpnrrep JI4, bbixohhoh KacKa^ JI5, JI6. KaK cnenyeT H3 
cxeMBi, (J)a30BBiH ^eTeKTOp b npneMHOM TpaKTe o^hh, OTcyTCTByeT o6pa6oTKa b 
KBa^paTypHBix KaHanax. 3to HBJiaeTca HenocTaTKOM,. OnHaKO KBanpaTypHaa 
o6pa6oTKa npHBena 6bi k cymecTBemiOMy yBenHneHHio annapaTypBi HIIB 
(yABoeHHK) HHCJia 6jiokob BBiwramiJi KB-01). Bjihahhc cnenBix (J)a3 CHH)KaeTCH 
npH 3TOM HaJIHHHeM nOTH He3aBHCHMBIX npneMHBix KaHanoB c o6teAHHeHHeM 
CHraanoB KaHanoB. 

3xo-CHrHanBi Ha npOMOKyTOHHoii nacTOTe c npHeMHHKa aMrniHTynHoro KaHana 
(yn i I-2M) nepe3 ycHJiHTejiB-orpaHHHHrejiB CHraanoB nocTynaeT Ha CHraajiBHBiH 
bxoa (J)a30Boro neTeKropa. OnopHoe HanpjDKeHHe c cy66noKa IIK-01 nepe3 
ycHJiHTenB-orpaHHHHTejiB onopHoro HanpjDKeHHJi nocTynaeT Ha onopHBin bxo^ 



fleTeKTOpa. nponeTeKTHpOBaHHBie CHraajiBi y chjihb aiOTCH b BH^eoycHJiHTene h 
nocTynaiOT Ha annapaTypy HI1B. 

OnopHoe Hanpa>KeHHe (J)opMHpyeTCH b cy66noKe IIK-01 KorepenraBiM 
reTepo^HHOM. Oa3HpOBaHHe KorepeHTHoro reTepo/niHa ocymecTBJiaeTca jih6o 
30HflHpyK)mHMH HMnyjiBcaMH, jih6o noMexoH. Bh^ (J)a3HpOBaHHa y CTaHaB jihb aeTCH 

KOMMyTaTOpOM pOKHMOB (J)a3HpOBaHHa. 30HflHpyK)Hl,He HMnyjIBCBI flJIfl 

4>a3HpOBaHHa nocTynaiOT Ha KOMMyTaTOp ot chctcmbi AIIH. IIpH (J)a3HpOBaHHH 
noMexoii sxo-CHraaiiBi c ycHJiHTena-orpaHHHHTejia HcnonB3yK)TCH pjm HaB5i3BiBaHHfl 
(J)a3Bi KorepeHTHOMy reTepo^HHy. YcHJiHTenB (J)a3HpyK)Hi,Hx HMnyjiBCOB 
o6ecneHHBaeT 3a^ep)KKy noMexn Ha BpeMa To ~ x H flJia HCKJuoneHHa KOMneHcauHH 
H,eneH npn BHeniHen KorepeHTHOCTH. 0a3HpyK)in,HH KacKa^ h 6y<J)epHBiH KacKa^ 
o6ecneHHBaK)T pa3BH3Ky KorepeHTHoro reTepo^HHa ot bhchihhx ijeneii. 
3oHflHpyK)Hi,HH HMnyjiBC TpaH3HTOM nepe3 KOMMyTaTOp (J)a3HpOBaHHa nocTynaeT b 
6jiok BK flna <J)opMHpOBaHHa KonrpojiBHoro CHraana. 

Otjihhhcm naMnoBOH cxeMBi annapaTypBi CJJJJ, aBJiaeTca cne/ryiomee: ecnn b 
paHee paccMOTpeHHoii annapaType npn 6oeBoii pa6oTe HcnonB3yeTca tojibko 
(J)a3HpOBaHHe noMexon, to 3^ecB npn 6oeBoii pa6oTe HcnonB3yK)Tca 06a BH^a 
(J)a3HpOBaHHH c pa3AeneHHeM sthx pokhmob no .nHCTaHUHH . B Hanane .nHCTaHHHH 

BKJIKDHaeTCH pOKHM BHyTpeHHeH KOrepeHTHOCTH ((J)a3HpOBaHHe 30H,HHpyK)IHHM 

HMnyjiBCOM), a ^anee — pe>KHM BHeniHeii KorepeHTHOCTH. 3to nepeKJiiOHeHHe 
ocymecTBJiaeTCfl aBTOMaTHnecKH c noMomBK) cy66noKa ITK-03. Bh^ (J)a3HpOBaHHH 
KorepeHTHoro reTepo^HHa yeraHaBJiHBaeTCfl nepeKJHonaTejieM (pHC.7.44). Pokhmbi 
«Oa3Hp.30H/iHp» h «0a3Hp.noMex» HcnonB3yK)TCH npn HacTpOHKe. IlopjmoK 
HacTpoiiKH TaKOH )Ke, KaK h b paccMOTpeHHOH paHee annapaType. 

npn 6oeBoii pa6oTe nepeKjnoHarejiB ycTaHaBJiHBaeTCJi b nojio>KeHHe «Pa6oTa», 
npn 3tom BKJHOHaeTCfl cy66noK ITK-03, (J)opMHpya HMnyjiBCBi nepeKJnoHemra. 
Pa6oTa cy66noKa noacHHeTCH rpa(J)HKaMH pnc.7.45. HMnyjiBCOM 3anycKa 
3anycKaeTca 5K,zryiu;HH MynBTHBH6paT0p, fljinrejiBHOCTB ero HMnyjiBCOB 
perynHpyeTca b npe^enax 66-330 mkc (10-50 km). OanracTpOH 3anycKaeTca 
nepe^HKM cj)pOHTOM HMnyjiBca >K,zryiii,ero MynBTHBH6paT0pa h (J)opMHpyeT HMnyjiBC 
fljiHTenBHOCTBK), noHTH paBHOH nepHO/ry cneflOBamiJi. Tpnrrep cpa6aTBiBaeT ot 
3a^Hero (J)pOHTa HMnyjiBca MyjiBTHBH6paTOpa, o6paTHoe ero cpa6aTBiBaHHe - ot 
3a^Hero (J)pOHTa HMnyjiBca cj)aHTacTpOHa. HMnyjiBCBi Tpnrrepa nepe3 bbixohhoh 
KacKa^ nonaioTCJi Ha KOMMyTaTOp pe>KHMa (J)a3HpoBaHHa, ocymecTBnaeTca b 
Ka)K^OM nepHO^e cjieAOBamra ocymecTBJiJieTCfl nepeKJiiOHeHHe pokhmob 
<J)a3HpOBaHH5i: CHanana 30H^HpyK)Hi,HM HMnyjiBCOM (b TeneHne ^jiHTenBHO cth 
HMnyjiBca MynBTHBH6paT0pa), 3aTeM noMexon. 

TaKOBO nocTpoeHne naMnoBoro BapHanra KaHana. B nocjie^yiomHx 
MO^H(J)HKaLi,HHx PJTC cxeMa BBiHHTaHHa (KOMneHcaH,HOHHaa nacTB) ocTanacB toh 
jfte, a KorepeHTHaa naerB BBinoimeHa Ha TpaH3HCTOpax. Hckjuohchbi 6jiokh IIK-123 
h I1K-45, a b npneMHoe ycTponcTBO BBe^eH cy66noK YIIH-K. Cy66noK YFR-K 
co^epJKHT bck) KorepenrayK) naerB chctcmbi CJJJJ, (oGte/iHHeHBi b hcm <J)a30BBiH 
^eTeKTOp h KorepeHTHBiii reTepo^HH). 

IlpHHn,HnHaiiBHaH cxeMa cy66noKa YIIH-K nacTBio paccMOTpeHa BBinie (cm. 
pHC. 6.36). PaccMOTpeHBi cxeMBi KOMMyTaTOpa <J)a3HpOBaHH5i h KaHana 



KorepeHTHoro reTepo^HHa. 3^ecB ^eTajiBHO ocTaHOBHMca Ha hjdkhch nacra cxeMBi 
cy66noKa pnc. 6.36, KOTOpaa Hcnoni>3yeTCH b /jaHHoii MOflH<})HKaHHH PJ1C. B cocTaB 
cxeMBi bxohht ycHJiHTenB-orpaHHHHTejiB CHraanoB (y3HBi yOII-1, yOII-2), 
ycHUHTenB onopHoro HanpjDKeHHA (y3en BYO-On), <J)a30BBiH ^eTeKrop (y3en «Oa3 
^eT» h BH^eoycHJiHTenB (y3en «BH^eoyc»). 

ycHJiHTenB-orpaHHHHTejiB CHraajiOB ^ByxKacKa^HBiH, KacKa^Bi bbhiojihshbi no 
cxeMe c nocneflOBaTenBHBiM nHTaHHeM h o^hhohhbimh HacTpoeHHBiMH KOHTypaMH. 
Ha Bxofl ycHJiHTena nepe3 pa3BeM LQ3 nocTynaK)T CHraajiBi Ha npOMOKyTOHHoii 
nacTOTe c cy66noKa YIIH-A. *lepe3 uenB R6, /Jpl, R2 ohh nonaiOTca Ha nepBBiii 
3aTBOp TpaH3HCTOpa Tl. IlHTaHHe KacKa^a ocymecTBnaeTca ot HCTOHHHKa +12,6 B 

Hepe3 pa3B^3BIBaK)ILI,HH (J)HJIBTp J\p2, CI. Mepe3 pe3HCTOp R3 H 6jIOKHpyK)Hl,HH 

KOH^eHcaTOp C2 ocymecTBnaeTca no^ana HanpiDKeHHA CMemeHHfl Ha BTOpon 
3aTBOp TpaH3HCTOpa c H,enBK) BBi6opa paGonen tohkh. 3jieMenrBi LI, C3 o6pa3yK)T 
bbixoahoh KOHTyp KacKa^a, pe3HCTOp R5 onpe#eji5ieT nonocy nponycKaHHa 
KOHTypa. UenB R4, C4 - uenB aBTOCMemeHHH. Jlpocceiib Apl o6ecneHHBaeT 

pa3B«3Ky nOCTOHHHOH H nepeMCHHOH COCTaBJI5IK)III,HX BXOAHOrO TOKa TpaH3HCTOpa. 

IIoTeHH,HOMeTpOM Rl «ycHJi. noMex» perynHpyeTca ycHJieHHe KacKa^a 3a cneT 
H3MeHeHHa ypOBHa OTpHHaTejiBHoii o6paTHOH CB5I3H KacKa^a no TOKy. KoH^eHcaTOp 
C5 - nepexoflHoii. ^HO^aMH J\\, J\2 o6ecneHHBaeTca ^BycTOpOHHee orpamiHeHHe 
pa^HOHMnyjiBCOB . 

^anee orpaHHneHHBie CHraajiBi nocTynaK)T Ha BTOpon KacKa^ ycHUHTena, 
BBinojiHeHHBiH Ha napajiJienBHO BKJiiOHeHHBix TpaH3HCTOpax Tl, T2. IlHTaHHe ero 
ocymecTBnaeTCH ot HCTOHHHKa +20 B. Henn R14, C4, C6, J\p2 h R2, CI - 
(J)hjibtpbi pa3Ba3KH no nHTaHHK). ^ejiHTeneM Rl, R3, R5 onpeflenaeTca Hanp^DKeHHe 
CMememra Ha BTOpBix 3aTBOpax TpaH3HCTOpOB. CHraajiBi c nepBoro KacKa^a 
nocTynaK)T Ha nepBBie 3aTBOpBi TpaH3HCTOpOB nepe3 nenB R16, J\pl. UenB Rl 1, C2 
- n,enB aBTOCMemeHHH. Pe3HCTOpBi R3 - RIO o6ecneHHBaK)T pa3BA3Ky napajiJienBHO 
BKJiK)HeHHBix TpaH3HCTOpOB no 3-jieKTponaM. KoHfleHcarop C3 - nepexo^HOH. 
Bbixo^hoh KOHTyp KacKa^a - LI, C5 c pe3HCTOpOM R13 flna oGecneneHHfl 
Tpe6yeMoii nonocBi nponycKamifl. Ha BBixo^e ycHUHTena HMeeTca H3MepHTenBHaa 
n,enB: ^eTeKTOp ^3 c Harpy3KOH R15 h (JmnBTpOM C7. KoHTponnpyeMBie CHraajiBi 
nepe3 .upoccenB ^p3 nocTynaK)T Ha rae3.no ThI «,ZIeT Kr». Bbixoh KacKa^a 
aBTOTpaHC(J)opMaTOpHBiH. CHraajiBi c Hero nocTynaK)T Ha (J)a30BBra ^eTeKTOp. 

YcHJiHTejiB onopHoro HanpiDKemifl (y3en BYO-On) o/jHOKacKa^HBiH. Ha bxoh 
ero nepe3 pa3BeM 1114 nocTynaeT onopHoe HanpjDKeHHe c pa3BeMa 1115 3Toro tkq 
cy66noKa (bbixoa Korepenraoro reTepo^HHa). OnopHoe HanpiDKeHHe nonaeTCJi Ha 
nepBBra 3aTBOp TpaH3HCTOpa nepe3 pe3HCTOp R5. nnTaHne ycHUHTena 
ocymecTBnaeTca HanpjDKemieM +12, 6B nepe3 (J)hjibtp J]p2, C2. ^enHTenB R3, R4, 
3a6noKHpOBaHHBiH KOH^eHcaTOpOM C4 onpeflenaeT Hanp^DKeHHe CMememra Ha 
btopom 3aTBOpe TpaH3HCTOpa. Harpy3Koii KacKa^a aBJiaeTca KOJie6aTenBHBiH KOHTyp 
L2, L3, CI h Rl. KoHTyp TpaHC(J)opMaTOpHOH cbjobk) CBjnaH c KaTyniKOH LI 
KOHTypa (J)a30Boro ^eTeKTOpa. HanHHHe AByx KaTynieK L2, L3 b KOHType 

HCKJIKDHaeT npOXO>KfleHHe nOCTOaHHOH COCTaBJiaK)Hl,eH CTOKOBOrO TOKa TpaH3HCTOpa 

nepe3 KOHTyp. KaTyniKH no^KniOHeHBi TaK, hto nocToaHHBie cocTaBJiaK)Hi,He TOKa b 
hhx npOTHBonojio>KHBi no HanpaBJieHHK). 



0a3OBBiii fleTeKTOp BBinonHeH no 6anaHCHOH cxeMe, aHanorHHeH 
paccMOTpeHHOMy BBiine (cm. n.7.3.3 h pnc. 7.22). Otjihhhc ero b tom, hto onopHoe 
HanpjDKeHHe noncoe^HmieTCfl ko BceMy KOHTypy h Ha ^houbi noflaeTCfl b 
npOTHBO(J)a3e, a CHraanBHoe - k cpe/iHeH TOHKe (b (J)a3e). J\uoffbi J\\, J\2 
cocTaBnaK)T 6anaHCHBiH ^eTeKTOp. KoneGaTejiBHaa CHCTeMa ^eTeKTOpa: KOHTypa CI, 
LI, L2, L3 y3na BYO-OII no onopHOMy Bxo/ry, LI, L2, C1-C4 no cnraanBHOMy 
Bxo^y. 3neMeHTBi C5, C6, R4, R5 - (JmnBTpBi /jeTeKTOpOB. Pe3ncT0pBi R6, R7 - 
6anaHCHaa Harpy3Ka fleTeKTOpa. Hepe3 pa3Bfl3BiBaK)mne pe3HCTOpBi R8, R9 
ocymecTBnaeTCH cteM cnmanoB Ha KOHTponBHBie me3/ia «0 r 3 r l» h «0 r 3 r 2». 

C BBixo/ia <J)a30Boro fleTeKTOpa (cpeflHeii tohkh pe3HCTOpOB 6anaHCHOH 
Harpy3KH R6, R7) BH^eocHraajiBi nocTynaiOT Ha bxoa BH^eoycHJiHTena nepe3 
^enHTenB R3, R2. Pe3HCTOp Rl - pa3BH3BiBaK)Hi,HH k rae3Ay ThI «,ZIeT K». 
BH^eoycHJiHTenB ocymeerBjnieT ycnjieHHe no moihhocth pa3HonojiapHBix CHraanoB 

3HaHHTeJIBHOH aMffilHTy /JBI . 

YcHJiHTejiB flByxKacKa^HBiH. IlepBBiH KacKa^ - onepan,HOHHBiH ycHUHTenB Ha 
MHKpocxeMe yi. IlHTaHHe ero ocymecTBjnieTCJi pa3HononapHBiMH HanpjDKeHHAMH: 
+12,6 B h -20 B nepe3 racflmne conpOTHBJieHHe R7 h CTaGmiHTpOH J\\. IJenB R6, 
C3 ocymecTBJiaeT KOppeKHHK) (J)opMBi AHX. C BBixo^a nepBoro KacKa^a nepe3 
pe3HCTOp R8 CHraaji nocTynaeT Ha BTOpoii KacKa^, BBinojiHeHHBra no ^ByxTaKTHOH 
cxeMe 3MHTTepHoro noBTOpHTena Ha cocTaBHBix TpaH3HCTOpax b Ka>KflOM nnene. 

^ByXTaKTHOCTB CXCMBI 06eCneHHBaeTCH HCnOJIB30BaHHeM TpaH3HCTOpOB c 

pa3HHHHBiM ranoM npOBO^HMOCTH. TpaH3HCTOpBi Tl, T2 o/jHoro nnena rana n-p-n, 
TpaH3HCTOpBi MHKpocxeMBi Y2 BTOporo miena - rana p-n-p. CooTBeTCTBeHHO 
ycTaHOBJieHBi HanpiDKemifl nHTaHHH +20 B h - 20 B Ha ^Ba nnena. Pe3HCTOpOM R9 
ycTaHaBJiHBaeTca HanpiDKeHHe CMememiJi na 6a3e TpaH3HCTOpa Tl h MHKpocxeMe 
Y2. Pe3HCTOp Rll HBJiaeTca oGmeii KOJineKTOpHOH Harpy3KOH TpaH3HCTOpOB Tl h 
T2. Bbixo^hoh Harpy3KOH o6ohx nnen ^ByxTaKTHoro 3MHTTepHoro noBTOpHTena 
aBJiaeTca TpaH3HCTOp T3. Oh HMeeT Manoe BHyTpeHHee conpOTHBJieHHe, 
cornacyeMoe c conpOTHBnemieM Harpy3KH, h o6ecneHHBaeT nepe^any 
3HaHHTenBHOH moihhocth BBixo^Horo CHraana. Bbixoa ycHJiHTejis Harpy>KeH Ha 
KoaKCHanBHBiH Ka6ejiB, coeAHHaK)Hi,HH nilK c npHH,enoM, b kotopom pa3Meni,eHa 
annapaTypa BBiHHTaHHH. 

Bn^eoycHJiHTejiB oxBaneH rayGoKoii OTpHuaTejiBHOH oGpaTHoii cb«3bk) c 
BBixona 3MHTTepHoro noBTOpHTena nepe3 pe3HCTOpBi R5, R2 Ha bxoh nepBoro 
KacKa^a. 3Ta o6paTHaa cbh3b noBBiniaeT ycTOHHHBOCTB ycHJieHHa h yMeHBHiaeT 
HCKa>KeHHa CHraanoB. 

7.5.2. KoMneHcan,HOHHaa nacTB chctcmbi CJJJX (annapaTypa 
HepecnepHO^Horo BBiHHTaHHa) 

^lepecnepHOHHoe BBinnraHHe ocymecTBJuieTCJi c noMomBK) BBiwraiomHx 
noTeHH,HajiocKonoB. AnnapaTypa npencTaBJieHa 6noKaMH BBiwraHHH KB-01. B 
KajK^OM 6noKe flBa noTeHHHajiocicona, ocymecTBJifliomHx ^ByKpaTHoe HI1B nyTeM 
nocneflOBaTenBHoro BBinonHeHHH onepauHH o^Horo h ^pyroro BBiHHTaHHa. 
AnnapaTypa ^HIB BMecTe c annaparypoii CHHxpOHH3an,HH HaxoflHTca b ot^cjibhom 
npHuene (ManiHHa N° 8) h BKmonaeT b ce6a ^Ba niKa(J)a K-l (pnc. 7.46). B KajK^OM 



niKa(J)y pa3MemeHBi TpH 6noKa BtiHHTaHHH KB-01, 6jiok kohtpojm h nHTaHHH BII- 
06, 6jiok nHTaHHa BH-05. Bcero 6jiokob KB-01 inecTt, H3 hhx rorrB paGonnx h 
o^hh pe3epBHtra. Ha oahom H3 niKa(J)OB pacnono)KeH nyjiBT ynpaBJieHHH ny-1. C 
nynBTa ocymecTBJiaeTca MecTHoe BKJiiOHeHHe 3anycKa h annapaTypBi BBiHHraHHJi h 
MecTHoe ynpaBnemie pe)KHMaMH 3anycKa. TaKHM o6pa30M, b ksltkrom KaHane 
o6pa6oTKH HcnonB3yeTca o^hh 6jiok KB-01. 

Ha pHC. 7.47. noica3aHO B3aHMOneiiCTBHe 6jiokob KaHajia BBiHHTaHira: KB-01, 
Bn-06, BH-05. Ha 6jiok KB-01 nocTynaiOT CHraanBi «Bxon 3xo K» c 6noKa 
npHeMHHKa nK-123 (nK-45) jih6o c cy66noKa YTFi-K, HMnyjiBCBi 3anycKa h cpBma 
ot ycTpoiiCTBa CHHxpOHH3an,HH (6jiok ,3^-07), HMnyjiBCBi 6naHKa HHn ot 6noKa 
3ain,HTBi ot HHn BH-01. Ha bbixoh 6noKa KB-01 BBi^aK)Tca CHraanBi «Bbixoa 3xo 
K», npoine^niHe HnB. Ohh nocTynaiOT Ha HH^HKaTOpHyK) annapaTypy (niKa(J) 
^YC-6). C 6noKa nHraHHA h KOHTpojra Bn-06 Ha 6jiok KB-01 nonaeTOi 
Hanpa>KeHHe - 1,8 kB ^na nHTaHHa noTeHHHajiocKonoB, onopHoe HanpjDKemie 
nacTOTBi 13 MTu,, HcnonB3yeMoe jxjui pa3fleneHHa bxouhbix h bbixo^hbix CHraanoB 
noTeHH,HajiocKonoB h KOHTponBHBie HMnyjiBCBi .una KOHTpojia napaMeTpOB 
noTeHH,HajiocKonoB. nnTaHHe 6noKa BH-05 ocymecTBJiaeTCH HanpjDKeHHeM 220 B 
50 Th,. Oh BBi^aeT nocToamiBie Hanp5DKeHH5i ±125 B h +250 B jxjik nHTaHHa Jiaivra 
Sjiokob KB-01 h Bn-06. 

PaccMOTpHM npHHH,Hn pa6oTBi BBiHHTaiomero noTeHH,HajiocKona (pnc. 7.48). 

BBiHHTaioiiniH noTeHHHanocKon npeACTaBJiaeT co6oii sjieKTpOHHO-jryHeByio 

Tpy6Ky C 3JieKTpOCTaTHHeCKOH (|)OKyCHpOBKOH H 3JieKTpOMarHHTHBIM OTKJIOHeHHeM 

3JieKTpOHHoro Jiyna. Ochobhbimh sneMenraMH noTeHiniajiocKona abjuiiotcji 
3JieKTpOHHaa nyniKa (icaTOA, MOAyjurrop, nepBBin h BTOpoii aHOHBi), KaTyniKH 
OTKJiOHeHHH, y3en MHineHB-CHrHajiBHaa nnacTHHa, 6apBepHaa ceTKa h KOJiJieKTOp. 
no^orpeBHOH KaTOA roynaeT sjieKTpOHBi. Mo^yjuiTOp (Ha Hero no#aeTCfl 
OTpHH,aTejiBHoe otho chtcjibho KaTO^a HanpH)KeHHe) o6ecneHHBaeT (J)OKycHpOBKy 
jiyna. Aho^bi C03flai0T ycKOpmomee none ajih sneKTpOHOB. 

Ochobhbim 3JieMeHTOM noTeHiniajiocKona aBJiaeTca y3en MHiHeHB-CHraajiBHaa 
nnacTHHa. MHHieHB-flH3JieKTpHHecKaa nnacTHHa, o6jia^aioiii,aH 6ojibihhm 
noBepxHOCTHBiM conpOTHBJieHHeM, nperoiTCTByiomHM pacTeKaHHio 3apfl,a,a no 
MHineHH. K MHineHH c BHeiHHeH CTOpOHBi nnoTHO npHJieraeT CHrHaiiBHaa 
MeTajiJiHHecKaa nnacTHHa. TaKHM o6pa30M, M&jKjiy sjieMenroM mhihchh, 
nonBepraionniMCfl ^eiiCTBHK) nyna, h CHinajiBHOH nnacTHHoii cymecTByeT 
3JieMeHTapHaa cmkoctb Ccm, flH3JieKTpHKOM KOTOpoii cjiy>KHT MaTepHan mhihchh. 

Pa6oTa noTeHH,HaiiocKona ocHOBaHa Ha HcnojiB30BaHHH flBJiemni btophhhoh 

3MHCCHH 3JieKTpOHOB C nOBepXHOCTH MHHieHH, 60M6apflHpyeMOH 3JieKTpOHHBIM 
JiyHOM (nepBHHHBIH TOK Ii). BTOpHHHBie 3JieKTpOHBI ABHJKyTCfl k KOJIJieKTOpy, 

C03^aBaa btophhhbih tok I2. nepBHHHBiH 3JieKTpOHHBiii Jiyn c noMomBio 
Hanpa>KeHHH pa3BepTKH npo6eraeT ynacTKH mhihchh, nocjie,noBaTejiBHO o6jiyHaa 
hx. Bxo^HBie CHraajiBi no^aiOTCfl Ha CHraajiBHyio nnacTHHy. 

Ecjih BxoflHOH CHraaii OTcyTCTByeT, to npn 6oM6apflHpOBKe sneMeHTa mhihchh 

TOK I2 paBeH nepBHHHOMy TOKy Ii, HTO COOTBeTCTByeT paBHOBeCHOMy COCTOflHHK) 
MHHieHH. KoJIHHeCTBO BB16HTBIX C ynaCTKa MHHieHH 3JieKTpOHOB paBHO KOJIHHeCTBy 

oceBHinx Ha Heft h Ha mhhichh ocTaeTca HyneBOH noTeHiniaji. npn nonane 



nono)KHTenBHoro hjih OTpimarejiBHoro Hanp5DKeHH5i Ha CHraajiBHyio iuiacTHHy Ha 
3neMeHTe mhhichh HMeeT mccto He^ocTaTOK hjih h36bitok 3-neKTpoHOB. B 
pe3yjitTaTe paBHOBecHoe cocToamie HapyniaeTca (tokh I 2 h Ii He paBHBi). CncTeMa 

CTpeMHTCH yCTaHOBHTB paBHOBCCHOe COCTOaHHe ^06aBJieHHeM HJIH yMeHBHieHHeM 
KOJIHHeCTBa OCeBHIHX Ha MHHieHH 3JieKTpOHOB TaK, HT06BI h = Ii. IIpH 3TOM SJieMdlT 

MHineHH npHo6peTaeT cooTBeTCTByronniii noTeimHaji, T.e. ocymecTBJiaeTca 3ap*m 
eMKOCTH Ccm. 3tot noTemniaji y^ep)KHBaeTca Ha sjieMenre mhihchh ^jiHTejiBHoe 
BpeMa. Ecjih b cjie^yiomeM nepno/ie noBTOpeHHa HanpjDKemie Ha CHraaiiBHOH 
njiacTHHe He hsmchhtch, coxpaHHTca paBHOBecHoe cocToamie h nepe3ap5ma 
eMKOCTH Ccm He 6y^eT, Ha Harpy3Ke R H iiaiipjDKeiiiie paBHO HyjiK). TaKHM o6pa30M, 
cnraajiBi c He H3Memnoiii,eiiC5i ot nepHO^a k nepiiozry noBTOpeinra aMnjiHTy^on 
noflaBJiaiOTCH. IIpH H3Memnoiii,Hxcfl ot nepno^a k nepno^y noBTOpemra 
aMiunrrynax cnrHajiOB HMeeT MecTO tok nepe3apjma cmkocth Ccm h HanpjDKeHHe 
Ha Harpy3Ke nponopH,HOHajiBHO pa3HOCTH HanpjDKemiH b ^amiOM nepHO^e 
noBTOpeHHH h 3anoMHeHHoro Ha sjieMeirre mhihchh b npefltiflymeM nepHO^e. 
TaKHM o6pa30M b noTemniajiocKone ocymecTBjmeTCfl HepecnepHO^Hoe BBiHHTainie 
cnraajiOB. 

BapBepHaa ceTKa ocymecTBjraeT ynpaBJieHHe iiotokom btophhhbix 3JieKTpOHOB. 
Harpy3Ka noflKJiiOHeHa k 6apBepHoii ceTKe h cbjob ee c cmkoctbbo Ccm 
o6ecneHHBaeTca nepe3 eMKOCTHoe conpOTHBJieime MHineHB-6apBepHaa ceTKa Cmb. 

3KpaH, COeAHHeHHBIH C KOJIJieKTOpOM, HCKJIBOHaeT npOHHKHOBeHHe BTOpHHHBIX 
3JieKTpOHOB B o6jiaCTB nepBHHHBIX (HCKJIBOHaeT 06jiaK0 BTOpHHHBIX 3JieKTpOHOB). 

MnnieHB noTeHH,HajiocKona nocjie^OBaTejiBHO oGjiynaeTca 3JieKTpOHHBiM jiynoM 

C nOMOIU,BK) HanpH)KeHHH pa3BepTKH, TaK HTO Ka)KflOMy 3JieMeHTy flaJIBHOCTH 

cooTBeTCTByeT ynacTOK mhuichh. PainiOHanBHoe HcnojiB30Baroie imomaflH mhihchh 
o6ecneHHBaeTca co3^aimeM cimpajiBHoii pa3BepTKH. Bh^ pa3BepTKH Ha mhihchh 
noTeHinianocKona noKa3aH Ha pnc. 7.49. CnnpajiBHaa pa3BepTKa nojiynaeTca 
nonaneii Ha ropH30HrajiBHO h BepTHKanBHO OTKJiOHJiiomiie KaTyniKH KBa^paTypHBix 
(c^BHHyTBix no (J)a3e Ha 90°) HanpiDKeHHH B03pacTaK)iu,eii aMnjiHTy^Bi. Hanajio 
pa3BepTKH onpeAeJiaeTca HMnyjiBCOM 3anycKa PJIC, KOHen, - HMnyjiBCOM cpBma. 
Boi iuioma^B MHineHH npn cnnpaiiBHOH pa3BepTKe He mokct 6bitb HcnojiB30BaHa, 
t.k. npn nocToaHHoii yraoBOH ckopocth pa3BepTKH jiHHeiiHaH ckopoctb ee 
HenocToaHHa, onpeflejiaeTCH pa^irycoM cnHparm h jiHHeifflBie pa3MepBi ynacTKa 
MHineHH cyni,ecTBeHHO Heo^HHaKOBBi. IIosTOMy hhcjio bhtkob cnnpajiH orpamiHeiio 
(12-13 bhtkob). 3thm orpaHHHHBaeTca MaKCHMajiBHaa ^ajiBHOCTB o6pa6oTKH 
CHraanoB. B pOKHMe pe^Koro 3anycKa noTeHiniajiocKon pa6oTaeT ^o ^ajiBHOCTH 
250 km, nacToro - ^o 120-130 km. 

BxoflHBie cnrHaiiBi nocTynaiOT Ha cnrHajiBHyio njiacTHHy, a bbixo^hbic CHrHajiBi 

CHHMaiOTCH C 6apBepHOH CeTKH, CBH3aHHOH CO BXOflOM CMKOCTBK) Cmb 6OJIBIHOH 

BejiHHHHBi, T.e. BxonHBie h BBixo^HBie CHrHajiBi CBa3aHBi MOK^y co6oh. 
Cjie^OBaTejiBHO, Heo6xo,niiMa pa3BA3Ka bxouhbix h bbixo^hbix CHrnanoB. OHa 
o6ecneHHBaeTca b noTeimHajiocKone nacTOTHBiM mcto^om. ^jih 3Toro nepBHHHBiii 
3JieKTpOHHBiii jiyn noTeimHajiocKona MOnyjiHpyeTca BBicoKonacTOTHBiM 
Hanpa>KeHiieM (13 MTu) ot OT^ejiBHoro reHepaTOpa. 3to Hanpa)KeHiie no^aeTca Ha 
MO^yjiHTOp noTemnianocKona (f M Ha pnc. 7.48). Bbixo^hoh Harpy3KOH 



noTeHiniajiocKona HBJiaeTCH KOJieGaTenBHtra KOHTyp L K C K , HacTpoeHHtra Ha 
nacTOTy MO^yjiHpyiomero Hanp5DKeHH5i. CneflOBaTejiBHO, b hcm BBiAenaeTca 
bbixo^hoh pa^HOCHraaji, a bxohhoh BH^eocHraaji He BBi^ejuieTCfl. ^jm hckjikdhchhh 
npoxoK^eHHH bbixoahbix paflHOCHraanoB bo BxoAHyio u,enB b uenn no^aHH 
bxo^hbix cnrHanoB ycTaHOBJieHa HH^yKTHBHOCTB L. ^anee nocjie ycHnemifl b 
pe30HaHCHOM ycHJiHTene bbixouhbic pa^HOCHraajiBi ^eTeKTHpyiOTCfl /bio^om J\, t.c 
npeBpamaiOTCfl b BH^eocHraajiBi. 

^jih no^aHH Ha BTOpyio CTyneHB ^IIIB Heo6xo#HMO coxpaHHTB pa3HonojrapHBra 
xapaKTep BH^eocHraajiOB. J\jik coxpaHeHHa HH(J)opMaii,HH o nojrapHOCTH 
BHfleocHraaiiOB ocymecrBjraeTCfl CHHxpOHHoe ^eTeKTHpOBaHHe. IIpH 3tom b 
KanecTBe onopHoro HcnonB3yeTCH Hanp^DKeHHe 13 MTu, ot Toro tkq reHepaTOpa. 

IIpHHH,Hn CHHXpOHHOrO fleTCKTHpOBaHHfl nOHCHHeTCH rpa(J)HKaMH pHC. 7.50. 

BBixo^HBie CHraanBi noTeHHHajiocicona - pa^HOCHraajiBi Ha nacTOTe 13 MTu,, 
HMeiomHe HananBHyK) (J)a3y 0 npn hojiojkhtcjibhbix h n npn OTpHuaTejiBHBix 
3HaneHHHx pe3yjiBTaTa BBiHHTaHHa (pnc. 7.50 a), J\jik CHHxpOHHoro 
^eTeKTHpOBaHHa 3th HMnyjiBCBi CKJia^BiBaK)Tca c onopHBiM Hanpa>KeHHeM (pnc. 
7.50 6), KOTOpoe nepe3 cmkoctb Cme bbohhtca bo bxo^hoh KOHTyp L K C K . Tor^a 
CHraanBi, CKJiaflBiBaK)Hi,HecH c onopHBiM HanpiDKemieM b <J)a3e, hmciot 
yBenHHeHHyK) aMnjiHTy^y, b npOTHBO<j)a3e - yMeHBHieHHyK) aMrniHTyny (pnc. 7.50 
b). 3to Hanpfl)KeHHe ^eTeKTHpyeTca b aMnjiHiy^HOM ^eTeKTOpe. Ha BBixone 
^eTeKTOpa nojiynaiOTOi nono)KHTejiBHBie h OTpHHaTejiBHBie HMnyjiBCBi 
OTHOCHTenBHO nocToaHHOH cocTaBJMiomeH (pnc. 7.50 r). IIocToaHHaa 
cocTaBjraomafl HCKJiiOHaeTCfl npoxojKfleHHeM cnraajiOB nepe3 nepexo^Hyio n,enB 
CR (pnc. 7.50 p). 

PaccMOTpHM CTpyKTypHyK) cxeMy 6noKa BBiHHTaHHH KB-01 h 6noKa nHTaHHH h 

KOHTpOJM BII-06 (pHC. 7.51). 

Bjiok KB-01 BKJiK)HaeT b ce6a cy66noK bxo^hbix ycHUHTeneH OHY-03 
(BH^eoycHJiHTenH h Karo,zniBie noBTOpHTenH nepBOH h btopoh CTeneHH BBiHHTaHHa), 
nepBBiH h BTOpofi noTeHiniajiocoKonBi, cxeMBi, o6ecneHHBaK)Hi,He hx pa6oTy (cxeMa 
pacniHpeHHH, KacKa^ noflCBeTa, reHepaTOpBi cnnpajiBHOH pa3BepTKH), nepBBra h 
btopoh cy66noKH bbixo^hbix ycHJiHTejieii KBY-03 (ycHUHTenB 13 MTu, c KacKa^OM 

peryjIHpOBKH yCHJICHHfl, ^eTCKTOp, BH^eOyCHJIHTCJIB, KaTOUHBIH nOBTOpHTCJIB), 

cy66noK BBixonHoro ycHJiHrejra KBY-02 (flByxnojMpHBiH BBinpaMHTenB h 
bbixo^hoh KaTO^HBiH noBTOpHTenB), ycHUHTenB MO^yjiHpyiomero Hanpa>KeHHa 
(cySSjiOKnBq-Ol). 

Bjiok BII-06 HMeeT b CBoeM cocraBe reHepaTOp MO^yjiHpyiomero HanpjDKeHHJi, 
cxeMy 3a^ep)KKH, reHepaTOp 3a^ep>KaHHBix HMnyjiBCOB, neTBipe ^ejiHTejra nacTOTBi, 
cxeMBi (J)opMHpOBaHHH nepecnepHOUHBix HMnyjiBCOB h nanKH, cxeMy 

(J)OpMHpOBaHHa BBIXOflHBIX HMnyjiBCOB, a TaiOKe BBICOKOBOJIBTHBIH BBinpflMHTCJIB - 
1,8 KB H HHflHKaTOp KOHTpOJIH HK-05. 

3xo-CHraajiBi KorepeHTHoro KaHana 3K c BBixona cy66jiOKa YTPI-K (jih6o c 
o^Horo H3 bbixo^ob jiaMnoBBix 6jiokob IIK-123, IIK-45) nociynaiOT Ha 6jiok KB-01 
nepe3 nepeKJHOHarejiB B3 b hojiokchhh «Pa6oTa». B nojiOKemiH nepeKJnoHaTejia 
«Kohtpojib» nocTynaiOT KOHTpojiBHBie HMnyjiBCBi c 6jiOKa BII-06. CnraajiBi 
nocTynaiOT Ha BH^eoycnjiHTejiB nepBoro KaHajia ycnjieHHH CHraanoB cy66jiOKa 



OHY-03. BH^eoycHJiHTenB ycHUHBaeT CHraajiBi c BenHHHHBi ±4,5... 5 B ,a,o 
BenHHHHti, Heo6xoflHMoii Rim no^aHH Ha CHraajiBHyio nnacTHHy noTeHHHarocKona 
(40... 50 B). KaTO^HBiH noBTOpHTenB o6ecneHHBaeT cornacoBaHHe BBixona 
BHfleoycHJiHTena npH pa6oTe ero Ha GonBHiyio eMKOCTHyio Harpy3Ky, KOTOpyio 
npeACTaBJiaeT noTeHHHarocKon. C KaTOHHoro noBTOpHTena CHraanBi nocTynaiOT Ha 
nepBBiH noTeHH,HajiocKon. B noTeHHHarocKone ocymecTBJiaeTCfl nepBoe HIIB h c 
ero bbixo,hhoh ijenn pa^HOCHraajiBi nocTynaK)T Ha nepBBiii cy66noK BBixonHoro 
ycHJiHTena KBY-03. Bbixohhoh ycHUHTenB Heo6xo,zniM ^na KOMneHcauHH 
3aTyxaHHa cnrHanoB b noTeHHHarocKone. B cy66noKe ocymecTBnaeTca ycHJieHHe 
CHraanoB b ycHUHTene 13 MTu,, ^eTeKTHpOBaHHe h ycHJieHHe b BH^eoycHJiHTejie. 
PerynHpOBKOH PY-1 ycraHaBJiHBaeTCfl ypOBeHB CHraanoB, paBHBra ypOBHK) 
BxoAHoro CHraana (4,5... 5 B), Taic hto K03(J)(J)HiiHeHT nepe^aHH 6noKa KB-01 b 
H,enoM paBeH enHHHue. YcHJieHHBie b cy66noKe CHraanBi nepe3 KaronHBiii 
noBTOpHTenB nonaroTCfl Ha aHarorHHHBra TpaKT BTOpoii CTyneHH BBiHHTaHHa. ^anee 
CHraanBi nocTynaK)T b cy66noK BBixonHoro ycHUHTena KBY-02 Ha ^ByxnojiapHBiH 
BBinpaMHTenB, ocymecTBJMromHH npeo6pa30BaHHe pa3HonojiapHBix cnrHanoB b 
OflHononflpHBie. KaTO^HBiH noBTOpHTenB o6ecneHHBaeT cornacoBaHHe BBixona 
6noKa c conpOTHBJieHHeM KoaKcnajiBHoro Ka6ena. Bbixouhbic cnrHanBi no Ka6enK) 
nocTynaK)T b HH^HKaTOpHyK) ManiHHy Ha HH^HicaTOpHyK) annapaTypy. 

BpeMeHHOH HHTepBan pa6oTBi noTeHHHarocKonoB <j)opMHpyeTca HMnyjiBcaMH 
3anycKa - Hanaro pa6oTBi b flaHHOM nepHO^e cneflOBaHHa, h cpBma - OKOHnaHHe 
pa6oTBi. HMnynBCBi 3anycKa h cpBiBa (J)opMHpyK)TCH b ycTponcTBe CHHxpOHH3au,HH 
(6jiok ,3^-07) h ynpaBJiaK)T cxeMoii pacnrapeHHA. CxeMa paciHHpemra (J)opMHpyeT 

paCHIHpeHHBIH HMnyjIBC. 

CncTeMa CJJJJ, pa6oTaeT b pe>KHMax 3anycica pe^KHH PI, nacTBra HI h HII. 
BpeMeHHBie rpacjDHKH pacniHpeHHBix HMnyjiBCOB b pa3HHHHBix pe>KHMax 3anycKa 
noKa3aHBi Ha pnc. 7.52. Ha rpa<J)HKax ^jih nepeHHCJieHHBix pokhmob 3anycKa 
noKa3aHBi HMnynBCBi CHHxpOHH3au,HH - HMnynBCBi 3anycKa (chjiohihbimh jihhh3mh) 

H CpBIBa (nyHKTHpHBIMH JIHHH3MH), (J)OpMHpyeMBie B CHCTeMe CHHXpOHH3aU,HH, H 

pacniHpeHHBie HMnynBCBi, (JtopMHpyeMBie b cxeMe pacnrapeHHA. B pe>KHMe PI 
MaKCHManBHaa ^anBHOCTB pa6oTBi noTeHHHarocKona 250 km. B pe>KHMe HI nacTOTa 
cneAOBaHHa b cpe^HeM yflBaHBaeTca nyreM ^o6aBJieHHH npOMOKyTOHHoro 
HMnynBca 3anycKa. IlpH 3tom nepHO^Bi Heo^HHaKOBBi (210 km h 190 km), 
ocymecTBJiaeTCfl Bo6yji5iHH5i nacTOTBi cjieflOBamifl. B 3tom pe>KHMe CHCTeMa CJJJJ, 
pa6oTaeT Ha ynacTKe tojibko 130 km, onpeflenaeMOM bo3mo>khoct5imh 
noTeHH,HajiocKonoB, Ha ynaerKe nocne 130 km C^U, He pa6oTaeT. Ilo3TOMy 
npHMeHaeTca pe>KHM HII c 3a^ep)KKOH 3anycKa noTeHHHarocKonoB 60 km c pa6oTOH 
CHCTeMBi CJ\1[ Ha ynacTKe 120 km. TaKHM o6pa30M, CHCTeMa CJJJX oxBaTBiBaeT 

nOHTH BCK) ^HCTaHHHK), HO C 3a/jep)KKOH B HaHaJie flHCTaHHHH. 

PacniHpeHHBiM HMnyjiBCOM ynpaBJiHKDTca reHepaTOpBi cnnpajiBHOH pa3BepTKH 
noTeHH,HajiocKonoB. 3tot HMnyjiBC TaK>Ke noBTOpaeTCH b KacKa^e no^CBeTa, 
(J)opMHpya HMnyjiBC no^CBeTa npHMoro aneKTpOHHoro nyna. 

MoflynHpyK)Hi,ee Hanp^DKeHHe 13 Mru, (J)opMHpyeTca reHepaTOpOM b 6noKe BII- 
06 h nepe3 ycHUHTenB IIBH-Ol noflaeTca Ha o6a noTeHHHajiocKona b KanecTBe 
Monyjinpyromero h onopHoro. 



Bjiok KB-01 HMeeT MHoro opraHOB perynHpOBKH, hto aBJiaeTCH ero 
He^ocTaTKOM. IIoTeHLi,HajiocKOiiBi HMeK)T cjie^yiomHe opraHBi perynHpOBKH, 
^eiiCTBHe kotopbix noKa3aHO Ha pnc. 7.48. PerynHpOBKH, ycTaHOBJieHHBie b 
reHepaTOpe cnnpanBHOH pa3BepTKH npOH3BO^T: perynHpOBKy HanaiiBHOH 
aMnnHTy^Bi HanpiDKeHHA pa3BepTKH «AMnn», perynHpOBKy nepHO.ua cjieflOBamifl 
K0Jie6aHHH pa3BepTKH «IUar», perynHpOBKy kohchhoh aMnjiHiy^Bi HanpjDKeHHA 
pa3BepTKH «MaKC.aMiui». PeryjiHpOBKa TOKa jryna noTeHHHanocKona 
ocymecTBJiaeTCH H3MeHeHHeM HanpiDKeHHA Ha nepBOM aHO^e («TokI»), H3MeHeHHeM 
HanpH)KeHHH Ha MOflyjurrope («KoMneHcan,Ha») ocymecTBjnieTCJi (J)OKycHpOBKa 
3neKTpOHHoro Jiyna. 

Ha 6noKe HMeeTca nepeKJHonaTejiB «Kohtpojib», c noMomBio KOTOporo 
ocymecTBnaeTCH KompojiB CHraanoB b TOHKax, cooTBeTCTByiomHx nojiojKeHHAM 
nepeKJuoHaTena (pnc. 7.53). KompojiB ocymecTBjraeTCfl no ocHHJiJiorpac|)y HK-05 
6noKa EII-06. 

Bjiok BII-06 (pnc. 7.51) o6ecneHHBaeT (J)opMHpOBaHHe kohtpojibhbix HMnyjiBCOB 
fljia KOHTpojM napaMeTpOB noTeHiniajiocKonoB, <J)opMHpOBaHHe MO^yjiHpyiomero 

HanpJDKeHHJI 13 MPl],, (J)OpMHpOBaHHe BBICOKOBOJIBTHOrO Hanp5DKeHH5I - 1,8 kB /ijih 

nnraHHa 3JieKTponoB noTeHHHajiocKonoB, ocn,HJiJiorpa(J)HHecKHH kohtpojib 
annapaTypBi c noMOinBio KOHTponBHoro ocHHJiJiorpa<})a HK-05. 

Bjiok (J)opMHpyeT cjieflyiomne KOHTpojiBHBie CHraanBi, ycTaHaBJiHBaeMBie 
nepeKJnonaTejieM: HecHHxpOHHBie, HenpepBiBHBie, HepecnepHOflHBie, nanKa. 

npHHH,Hn (J) Op MHp O B aHHS KOHTpOJIBHBIX CHrHaJIOB nOflCHJieTCJI Tpa(J)HKaMH pHC. 

7.54. 

KoHTpojiBHBie cnraajiBi (J)opMHpyiOTCH H3 HMnyjiBCOB 3anycKa. Ha bxoh cxeMBi 
3a^ep>KKH nocTynaiOT HMnyjiBCBi 3anycKa (pnc. 7.54 a). B cxeMe ocymecTBjraeTCfl 
3a^ep>KKa hx Ha T 3afl = 40-50 mkc /ijm oGecneneHHfl HaGjnoAemifl Ha 3KpaHe 
ocHHJiJiorpa<|)a (pnc. 7.54 6). TaKHM o6pa30M, 3a^ep)KaHHBie HMnyjiBCBi 3anycKa 

HBJiaiOTCH KOHTpOJIBHBIMH CHrHaJiaMH. OopMHpOBaHHe KOHTpOJIBHBIX CHrHaJIOB 

ocymecTBjraeTCfl cjie^yiomHM o6pa30M. 

He3a/iep)KaHHBie HMnyjiBCBi 3anycKa nocTynaiOT Ha bxo/i HeTBipexciyneHHaToro 
TpHirepHoro ^ejiHTejia nacTOTBi, (JjopMHpyiomero HMnyjiBCBi pnc. 7.54 b, r, r, e. Ha 
cxeMy (J)opMHpOBaHHH HepecnepHO^HBix HMnyjiBCOB, KpOMe 3aflep>KaHHBix h 
HMnyjiBCOB 3anycKa, no^aiOTCH ynpaBJiaiomne HMnyjiBCBi c nepBoro .zjejiHTejra 
nacTOTBi. B pe3yjiBTaTe (J)opMHpyiOTca HMnyjiBCBi nepe3 nepnofl cjieflOBaHHa (pnc. 
7.54 hk). Ha cxeMy cjDopMHpOBaHHa nanKH HMnyjiBCOB c neTBepToro rqrwyqjik 
nacTOTBi no^aiOTca ynpaBJiaiomne HMnyjiBCBi c nepHO^OM T n!m = 8 T CJiefl . Tor^a b 
TeneHHe 8 nepnonoB cjieflOBamifl HMnyjiBCBi «nanKa» BBi^aiOTca Ha bbixoh, a ^anee 
8 nepHOnoB oTcyTCTByiOT . B nojiOKemiH nepeiaiiOHaTejifl «Henp» ko MMy TanHH 
3a^ep)KaHHBix HMnyjiBCOB He npOH3BOHHTC5i h Bee 3aflep>KaHHBie HMnyjiBCBi 
nocTynaiOT Ha bbixoh. B nojiOKemiH nepeKJiiOHaTejra «HecHHxp» reHepaTOp 
3a^ep>KaHHBix HMnyjiBCOB (6jiOKHHr-reHepaTOp) pa6oTaeT b pe)KHMe 
aBTOKOJie6aHHH, (J)opMHpya nocjieAOBaTejiBHOCTB HecHHxpOHHBix HMnyjiBCOB. Oh 
reHepHpyeT HMnyjiBCBi c nacTOTOH cjie^OBaHHii 4-6 kTy\, KOTOpaa peryjinpyeTca 

nOTeHH,HOMeTpOM «HeCHHXp». 



7.5.3. npHHI],HIIBI KOHTpOJIfl napaMCTpOB nOTeHLl,HaJIOCKOnOB 

IIoTeHLi,HajiocKon xapaKTeproyeTCfl TpeMa ochobhbimh napaMeTpaMH: 
K03(J)(J)HLi,HeHTOM nepe3apfl,na r\, K03(J)(j)HLi,HeHTOM noAaBJieHHH p h ^HHaMMnecKHM 
AHana30HOM J\. IlapaMeTpBi noTeHHHajiocKona KonrpojiHpyiOTCfl h H3MepaK)Tca c 
noMom,BK) KOHTponBHBix CHraanoB 6noKa EII-06, npoxoflflmnx nepe3 
noTeHHHajiocicon b nono)KeHHH nepeKJuoHarejiJi B3 «Kohtpojib» Ha 6noKe KB-01. 
npHHi],HiiBi H3MepeHHa napaMeTpOB noTeHUHanocKonoB noacroiiOTCfl rpa(J)HKaMH 
pHC. 7.55. 

Ko3(J)4)HLi,HeHT nepe3apH^a r\ xapaKTepH3yeT, HacKOJiBKO ycneBaeT 
nepe3apa^HTBca 3JieMeHTapHaa cmkoctb Ccm noTeHHHanocKona 3a .hjihtcjibho ctb 
HMnyjiBca. B pe3ynBTare ee nepe3ap5ma aojdkho ycTaHOBHTBca paBHOBecHoe 
cocToaHHe, xapaKTepH3yK>meeca nonHBiM nepe3apa^OM cmkocth, ho oho 3a 
fljiHrenBHOCTB HMnyjiBca He ycneBaeT ycTaHaBUHBaTBca. B pe3yjiBTaTe nonHBra 
nepe3apH^ ocymecTBiuieTCfl 3a hcckojibko nepHO^OB. J\im H3MepeHHa 
K03(J)(J)HH,HeHTa nepe3ap5ma HcnonB3yeTCH kohtpojibhbih CHraan «naHKa». Ha 
rpa<J)HKax I noKa3aHBi BxonHBie KOHTponBHBie HMnyjiBCBi naHKH la h cnrHajiBi 
3anncH U 3an h cnncBiBaHHH U cn Ha BBixo^e noTeHH,HaiiocKona 16. npouecc 
nepe3apH^a ocymecTBnaeTCH 3a hcckojibko nepHOnoB. Ha ocH,HHJiorpa(J)e c 6bictpoh 
pa3BepTKoii HaGnKDAaiOTca HMnyjiBCBi 3anncH h cnncBiBaHHH hcckojibkhx nepnonoB 
(pHC. I b). Ko3(J)(J)HiiHeHT nepe3apjma paBeH 

U 3an l _ U 3an 2 U cn i - U cn 2 
ri = = . 

T T T T 

u 3anl u cnl 

Ko3(J)(J)HiiHeHT nepe3apH^a /joiDKeH 6bitb r\ > 0,8. 

Ko3(J)4)HH,HeHT noAaBJieHHH p xapaKTepH3yeT CTeneHB nonaBJieHHA 
HenpepBiBHBix CHraanoB, cjieflyiomHx b Ka^OM nepHO^e cjieflOBamifl. Ochobhoh 
npHHHHoii HenonHoro nonaBJiemra aBJiaeTca nacTHHHoe pacTeKaHHe 3ap*ma no 
MHHieHH. npOBepKa K03(J)(J)HLi,HeHTa nonaBneHHA ocymecTBnaeTCH kohtpojibhbim 
CHraanoM «HenpepBiBHBiH» h noacHaeTca rpacjDHKaMH II. BxonHBie cnraanBi - 
HenpepBiBHaa nocjieflOBarejiBHOCTB HMnyjiBCOB Ha, CHraanBi Ha BBixo^e 
noTeHH,HajiocKona (116) xapaKTepH3yK)TCfl ocTaTOHHBiM ypOBHeM U 0CT , KOTOpBiH 
Ha6nK)flaeTCH Ha ocn,HJuiorpac|)e (IIb). Ko3(J)(J)HLi,HeHT noflaBJieHHa onpeneiuieTCJi no 
<J)opMyjie 

Usanl 

^OCT 

r^e U 3 ani H3MepaeTca no CHraany «nanKa». Ko3<})cj)HHHeHT noflaBJiem«i ^oidkch 
6bitbp>7(18/iB). 

^HHaMHnecKHH ,nHana30H noTeHHHajiocKona J\ H3MepaeTca c noMomBK) 
KOHTponBHoro CHraajia «HepecnepHOflHBra» h noacHHeTCH rpacjDHKaMH III. BxonHBie 
HepecnepHO^HBie HMnyjiBCBi Ilia BBi3BiBaK)T noonepeflHyio 3anncB (npn HanHHHH 
HMnyjiBca) h cnHCBiBamie (npn ero OTcyTCTBHH) pnc. Ill 6. Ha 3KpaHe 
ocn,HHJiorpa(J)a (pnc III b) Ha6nK)flaK)Tca HMnyjiBCBi 3anncH h cnncBiBaHHa h 
co6cTBeHHBie nryMBi noTeHH,HaiiocKona (pa3HonojiHpHBie c pa3MaxoM 2U m ). 
^HHaMHnecKHH flHana30H H3MepaeTca OTHonieHHeM MaKCHMajiBHoro pa3Maxa 
CHraanoB k ypOBHK) coGctbchhbix niyMOB 



tj _ ^ 3an 3 ^ cn 
2U 

ni 

h /jojDKeH cocTaBJiaTt He MeHee 10 (20 ^B). 

IIpH nepeHHCJieHHtix npOBepKax npOBepaeTca o^Ha Tonica MHineHH 
noTeHii,HajiocKona, cooTBeTCTByBomaa 40-50 mkc (5-7 km no ^aiiBHOCTH). ^jih 
npOBepKH Been MHineHH HcnonB3yeTca kohtpojibhbih CHraan «HecHHxpOHHBra». 
IIpOBepKa noacHHeTCH ocH,HJuiorpaMMaMH IV. IIpH HecHHxpOHHOM CHraane ot 
Ka>Kfloro HMnynBca B03HHKaeT HMnyjiBC 3anncH h HMnyjiBC cnncBiBaHHa. BBH^y 
6onBinoH nacTOTBi HecHHxpOHHBix HMnyjiBCOB (4-6 kTu) Ha ocn,HJiJiorpa(j)e HMeeT 
MecTO HenpepBiBHaa flopc»KKa HMnyjiBCOB. Ecjih mhihchb b^ojib Bceii pa3BepTKH 
HcnpaBHa, aMnnHTy^a HMnyjiBCOB ocTaeTca onimaKOBOH (pnc. IV a) IIpH HanHHHH 
ynacTKOB MHineHH c yxy^nieHHBiM KanecTBOM aMrniHryna HMnyjiBCOB 3anncH h 
cnncBiBaHHa yMeHBinaeTca h TaKHM o6pa30M BBiaBJiaeTca HeHcnpaBHBiii ynacTOK 
MHineHH (pnc. IV 6). 

KoHTponK) noABepraiOTCH o6a noTeHHHanocKona 6noKa KB-01 
nocneflOBaTejiBHO. IIpH KOHTpone napaMeTpOB nepBoro noTeHHHanocKona 
nepeioiiOHaTejiB «Kohtpojib» 6noKa KB-01 (pnc. 7.53) ycTaHaBUHBaeTca b 
nono)KeHHe «CHra. nnacT II», BTOporo noTemi,HajiocKOiia - b nojio^Keinie 
«,Z],b.bbihht». 



8. AnnAPATYPA XPOHH3AIIHH H CIIEIIHAJILHMX 
PE5KHMOB 3AIU,HTM OT CHC 



8.1. Ha3HaneHHe, cocTaB h oGmaa xapaKTepHCTHKa annapaTypBi 
AnnapaTypa xpOHH3aHHH h cneiniajiBHBix pokhmob npe,HHa3HaHeHa rjw: 

(J)OpMHpOBaHHH HMIiyjIBCOB 3anyCKa, MaCniTa6HBIX OTMCTOK .ZjaJIBHOCTH H 

a3HMyra, 

(J)opMHpOBaHHa ynpaBJiaiomHx Hanp^DKeHHii b cneuHajiBHBix pe)KHMax 3ain,HTBi 
ot caMOHaBOflam,HxcH CHapa^OB, 

3am,HTBi ot HecHHxpOHHBix HMnyjiBCHBix noMex b KaHane ono3HaBaHHa, 

oSte^HHeHHa axo-CHraanoB PJ1C II-37P h conparaeMOH PJ1C MeTpOBoro 
AHana30Ha II-12Hn, 11-18 h KOMMyrauHH hx no .nHCTaHHHH. 

AnnapaTypa xpOHH3annH n cnen,najiBHBix pokhmob pacnojio>KeHa b niKa(J)y 
39003 b HH^HKaTOpHon ManiHHe. B cocTaB niKa<J)a bxo^ht 6jiok xpOHH3an,HH n 
cnen,najiBHBix pokhmob 39YO02 n 6jiok nnTaHna 39BO01. Bjiok 39YO02 aBJiaeTca 
3a^aK)ni,HM 6jiokom, chhxp OHH3npyK)m,HM pa6oTy Bcex ycTponcTB PJIC bo Bcex ee 
pe>KHMax. Bjiok BBinojmeH b BH^e aneeK Ha HMC n TpaH3HCTOpax. 

CocTaB 6noKa 39YO02 noKa3aH Ha CTpyKiypHoii cxeMe (pHC.8.1). Bjiok 
BKJHonaeT b ce6a neTBipe He3aBHCHMO <J)yHKHHOHHpyioiii,Hx ycTponcTBa: 

yCTpOHCTBO XpOHH3ail,HH, 

yCTpOHCTBO (J)OpMHpOBaHHH a3HMyTaJIBHBIX OTMeTOK H Cnen,HaJIBHBIX pOKHMOB, 

oGteAHHHTejiB h KOMMyraTOp 3xo-CHinajiOB, 

ycTpoiiCTBO noAaBJieHHa HecHHxpOHHBix HMnyjiBCHBix noMex no KaHany 
ono3HaBaHHH. 

YCTpOHCTBO xpOHH3an,HH o6ecneHHBaeT (JtopMHpOBaHHe cjie^yiomHx 
HMnyjiBCHBix Hanpa>KeHHH (pnc. 8.2): 

3an I -fljra 3anycKa npHeMHO-nepe^aiomeH annapaTypBi h nejieHraHHOHHoii 
npHCTaBKH II- 1 ; 

3an II -fljra 3anycKa nepeflaiomeii ctohkh paflHOTpaHCJMHHOHHOH jihhhh IT- 11- 
4 h HH^HKaTOpHoii annapaTypBi KII; 

3an III -flJia 3anycKa HH^HKaTOpHoii annapaTypBi niKa(J)OB /JYC-4M h HKO- 

2M; 

3an H - ^jm 3anycKa annapaTypBi sjieKTpOHHoii KapTBi 14H6M; 

3an I PJIC2 - ^jm 3anycKa conparaeMoii PJIC, (J)opMHpyeMoro c hcoGxoahmbim 
ynpOK^eHHeM. YcTaHOBKa ynpOKflemra ocymecrBjraeTCfl c noMomBio TyM6jiepOB b 
6jiOKe; 

3an 160-1 h 3an 160-2 - ynpOK^eHHBiii Ha 160 mkc (Ha BpeMH HiH<|)paHHH h 
fleniH(J)paLi,HH CHraanoB) 3anycK Ha HP3 1JI22 h annapaTypy HH^HBH^yajiBHoro 
ono3HaBaHHa HO-4M; 

3an B - 3anycK Ha BHeniHHe chctcmbi c hco6xohhmbim ynpOK^eHHeM; 

OJl 10/50 - MaciHTa6HBie otmctkh ^ajiBHOCTH 10 km h 50 km; 

O^-l 0B - 1 0-KHJIOMeTpOBBie OTMCTKH flaJIBHOCTH Ha BHeiHHHe CHCTeMBI. 

HMnyjiBCBi 3anycKa HH^HKaropHoii annapaTypBi 3anII h 3anIII co otb eTCTByiOT 

HyjIIO ^HCTaHHHH, OCTaJIBHBie (J)OpMHpyK)TCH C ynpOK^eHHflMH, yHHTBIBaK)Hl,HMH 



3ana3fltiBaHj«i b TpaKTax. Ynpe>K,neHHe HMnyjiBCOB 3anlPJTC2 onpeflejraeTOi ranoM 
conparaeMoii PJ1C - II-12Hn hjih 11-18. BejinnnHa ynpOK^eHHa HMnyjiBCOB 
3anBAt ynp ycTaHaBUHBaeTca b 3aBHCHMoe™ ot BHeniHeii chctcmbi, c kotopoh 
conparaeTca PJ1C. 

IlapaMeTpBi HMnyjiBCOB 3anycica n bcjihhhhbi ynpe>K,neHHH noKa3aHBi Ha pHC.8.2. 
YcTpOHCTBO xpOHH3an,HH oGecnennBaeT pa6oTy b cjieflyiomnx pe)KHMax 
3anycKa, ycTaHaBUHBaeMBix Ha nyjiBTe .uncTaHnnoHHoro ynpaBJieHna: 

BHeniHHH 3anycK 3B ot aBTOMaTH3HpOBaHHBix CHCTeM ynpaBJieHHH hjih .npyrnx 
(Bcnymnx) PJTC, 

PI - pe^KHH 3anycK c ochobhoh nacTOTon noBTOpeHna 375 Th, h 

B03MOKHOCTBK) H3MeHeHHfl HaCTOTBI nOBTOpeHHfl nyTCM yCTaHOBKH OflHOH H3 

<J)HKCHpOBaHHBix HacTOT 375, 300, 358, 313, 341, 326 hjih 333 Tu, (iyM6jiepaMH 
«^HCKpeT IP, 2P, 3P» Ha nepe/nieH naHejin 6jiOKa (cm. Ta6ji. 8.1); 

PII - pe^KHH 3anycK c niecTHnepnonHoii BoGyjmnneii c niecTBio 

(JtHKCHpOBaHHBIMH HaCTOTaMH nOBTOpeHHH B CJieflyiOmeil nOCJieflOBaTeJIBHOCTH: 

375, 300, 358, 313, 341 h 326 Tu, h ^anee uhkji noBTOpaeTCJi; 

H - pe>KHM nacToro 3anycKa c .HByxnepnozniOH BoGyjmnnen c Hcnojit30BaHHeM 
nacTOT noBTOpeHHH 333 Tu, u 375 Tu,. 

Pokhm H peajiH3yeTca ^oGaBJieHneM npOMOKyroHHoro HMnyjiBca MeyKjsy 
HMnyjiBcaMH pe^Koro 3anycKa (pnc. 8.3). IIpH stom HMnyjiBCBi pe^Koro 3anycKa 
coBna^aiOT c hshcthbimh HMnyjiBcaMH nacToro, a nepBBra nepnon nacToro 3anycKa 
Bcer^a paBen 1266 mkc (190 km), BTOpoii nepno,n Tq 2 = T pe;i K - Tm. CpeflHaa nacTOTa 
noBTOpemra nacToro 3anycica b 2 pa3a 6ojiBine nacTOTBi pe^Koro 3anycKa. 

HacTBiH 3anycK peanH3yeTca tojibko #jm HMnyjiBCOB 3anl (3anycK npneMO- 
nepe^aiomeH annapaTypBi) h 3anIII (3anycK coGctbchhoh HH^HKaTOpHon 
annapaTypBi PJTC). OcTajiBHBie bh^bi 3anycKOB, b tom nncjie h 3anII HH^HKaTOpHon 
annapaTypBi KI1, ocTaiOTca b pe>KHMe pe/pcoro 3anycKa. ^jm HCKJnoneHHa jiojkhoh 

HH(J)OpMaH,HH Ha HHflHKaTOpaX KII npH OT06pa)KeHHH B03AyHIHOH 06CTaH0BKH 
npOH3BOflHTCH 6jiaHKHpOBaHHe BTOpOH HaCTH ^HCTaHH,HH, HQM HCKJIIOHaCTCH 

npoxoK^eHHe cnraajiOB Ha HH^HKaTOpBi, T.e. OTo6pa>KaeTCH HH(J)opMaH,Ha tojibko 
HeneTHBix nepnoflOB. J\im 3Toro b ycipoiiCTBe xpOHH3an,HH (J)opMHpyeTca HMnyjiBC 
«BjiaHK». ^jiHTejiBHOCTB ero cooTBeTCTByeT ^jihtcjibhocth neTHoro nepnona 
nacToro 3anycKa. 

BHeniHHH 3anycK 3B ocymecTBjraeTCJi nepeKJuoneHHeM TyM6jiepa «3anycK» Ha 
nepe/jHeii naHejin 6jiOKa 39YO02 b nojiOKemie «BHeniH». B stom cjiynae pe)KHM 
nacToro 3anycKa, BKjnoieHHBiii c nyjiBTa flncTaHnnoHHoro ynpaBJieHna, 
coxpaHaeTca. B cjrynae npona^aHHfl BHenmero 3anycKa npe^ycMOTpeHO 
aBTOMaTHnecKoe nepeKJuoneHne Ha BHyTpeHHnii 3anycK h BKraoHemie aBapniiHOH 

CHrHaJIH3aH,HH. 

B ycipoiiCTBe xpOHH3anHH <J)opMHpyiOTca TaK>Ke cnennajiBHBie HMnyjiBCBi 
3anycK n CpBiB, ncnojiB3yeMBie b ycTponcTBe (J)opMHpOBaHHH otmctok a3HMyTa 

(J)OpMHpOBaHHH HX nO flJIHTeJIBHOCTH. 

YCTpOHCTBO (J)OpMHpOBaHHa a3HMyTaJIBHBIX OTMCTOK H CneiniaJIBHBIX pOKHMOB 

npeAHa3HaHeHO ajm (JjopMnpOBaHna: 



MacniTa6Htix a3HMyTanBHBix HMnyjiBCOB MAH (4096 3a o6opOT aHTeHHBi) h 
HMnyjitcoB «CeBep» (o^hh 3a o6opOT aHTeHHBi), BBi^aBaeMBix Ha annapaTypy 

3JieKTpOHHOH KapTBI 14H6M H BHeniHHe CHCTeMBi; 

OA 5°/30° - MacniTa6HBix otmctok a3HMyTa 5° h 30°, BBi^aBaeMBix Ha 
HH^HKaTOpHyio annapaTypy PJ1C h KII h Ha nepe,naioiiryio CTOHKy 
paflHOTpaHCJian,HOHHOH jihhhh II- 1 1-4; 

CHraanoB ynpaBJieHHa pa6oToii PJIC II-37P (PJIC1) h conparaeMOH PJIC II- 
12HII huh 11-18 (PJIC-2) b pe)KHMax 3am,HTBi ot caMOHaBOAflmHxcfl CHapa^oB. 

B y CTp ohctb e peajiroyiOTCfl cnezryiomHe pokhmbi pa6oTBi PJIC (KOMaH^Bi 

«Pe>KHM PJIC1» H «Pe>KHM PJIC2») B COOTBeTCTBHH C nOJIO)KeHH5IMH 

nepeKJHOHaTenH «Pokhmbi pa6oTBi»: 

M (MepHamie), npn kotopom o6ecneHHBaeTca HHKJiHHecKoe BKJiioHeHHe h 

BBIKJIIOHeHHe H3JiyHeHHH PJIC Hepe3 060p0T aHTeHHBi. IIpH 3TOM HHKJIHHHOCTB flJIfl 
PJIC1 H PJIC2 npOTHBOnOJIO)KHa - npH BBIKJIBOHeHHOM H3JiyHeHHH PJIC1 BKJIIOHeHO 

H3JiyHeHHe PJIC2 h Hao6opOT. B 3tom pe)KHMe mojkct 6bitb ycTaHOBJieHO 
yBenHHeHHe ceKTOpa H3JiyHeHHH o6enx PJIC CBBinie 360° (nepeKpBiTHe) Ha 
AHCKpeTHBie 3HaneHHa a3HMyTa 10°, 20°, 30° h 40° TyM6nepaMH «IIepeKpBiTHe»; 

C (ceKTOpHBiii), npn kotopom o6ecneHHBaeTca H3nyHeHHe b ceKTOpe c 
peryjiHpOBKoii ero niHpHHBi b npe^enax ot 30° ,zio 330° h npOH3BOHBHOH 
ycTaHOBKOH ero Hanajia ot 0° ^o 360°. A3HMyT Hanana ceKTOpa h niHpHHa ceKTOpa 
ycTaHaBUHBaiOTca TyM6nepaMH Ha nepe^Heii naHenH 6noKa. 

CM (ceKTOpHBiii c Mepn,aHHeM), npn kotopom o6ecneHHBaeTca HHKJiHHecKoe 
H3jryneHHe b ceKTOpe nepe3 o6opOT aHTeHHBi. Uhkjihhhoctb BKJiBoneHHa ^jih PJIC1 
h PJIC2, KaK h b pe)KHMe M, npOTHBonojio>KHa. 

1103 (Mepuamie no 3anycKy), npn kotopom nepeKJHonaeTCH nacTOTa 
noBTOpemra 30HAHpyioiii,Hx HMnyjiBCOB nepe3 o6opOT aHTeHHBi hjih nepe3 2-3c. c 
375 Ti; Ha 333 Tu, h o6paTHO. 

CHraanBi «Pokhm PJIC1» h «Pokhm PJIC2» nonaiOTOi Ha ycTpoiiCTBO 
xpOHH3auHH flna chhthh 3anycKa npHeMO-nepe^aiomeH annapaTypBi PJIC h 
3anpocHHKa h Ha KOMMyraTOp CHraanoB PJIC1, PJIC2 pjm ynpaBJieHHa 
npoxojKfleHHeM CHraanoB b nepeHHCJiemiBix pOKHMax. 

J\im (J)opMHpOBaHHa MaciHTa6HBix a3HMyTanBHBix HMnyjiBCOB MAH (4096 3a 
o6opOT aHTeHHBi) h HMnyjiBca «CeBep» (o^Horo 3a o6opOT aHTeHHBi) Ha bxoh 
ycTpoiiCTBa nocTynaiOT cooTBeTCTByiomHe HMnyjiBCBi kojiokojibhoh (J)opMBi c 
^aTHHKOB MAH h CeBep, pacnojio>KeHHBix b niKa(J)y CCn. 

OopMHpOBaHHe 5° h 30° otmctok a3HMyTa ocymecTBJiaeTca H3 HMnyjiBCOB 
MAH. 5° OTMeTKH <J)opMHpyiOTCH nyTeM ^eniH(J)paLi,HH c flejiemieM nacTOTBi MAH 
Ha 57, a 30° otmctkh - nocjie^yiomHM flejiemieM 5° otmctok Ha 6. 

06BeAHHHTenB h KOMMyraTOp axo-CHraanoB npenHa3HaHeH jum o6Be,HHHeHHfl 
3xo-CHraajiOB h CHraajiOB ono3HaBam«i PJIC2 h KOMMyTauHH CHraanoB PJIC1 h 
PJIC2 c iienBio pa3AenBHOH hx BBi^anH Ha HH^HKaTOpHyio annapaTypy no 
^HCTaHHHH. YcTpoiiCTBO o6ecneHHBaeT BBi^any Ha nepBOH Hacra .nHCTaHHHH 
CHraanoB PJIC2, Ha BTOpon - CHraanoB PJIC1 c nnaBHoii peryjinpOBKOH rpaHHHBi 
30H b npe^enax ot 5 ^o 200 km. 



YcTpOHCTBO noAaBJieHHH HecHHxpOHHtix noMex npezma3HaHeHO ajiji 
noAaBJieHHa HecHHxpOHHBix noMex b Tpaicre ono3HaBaHHA ot HP3 1J122. 
YcTpoiiCTBO BBinonHeHO Ha HneiiKe ,ZI2XK26, pa6oTa kotopoh onncaHa b pa3^ejie 7. 

8.2. YCTpOHCTBO XpOHH3an,HH 

CTpyKTypHaa cxeMa ycTpOHCTBa xpOHH3an,HH npe^eraBJieHa Ha pnc.8.4. 

YCTpOHCTBO BBinOJIHeHO Ha flHCKpeTHBIX HHTerpaJIBHBIX MHKpOCXeMaX H BKJIIOHaeT 

b ce6a: 

3a^aiofflHH reHepaTOp (aneiiKa ,32HK6); 
(J)opMHpOBaTejit Bo6yjian,HH (^Heinca ,ZI2HK16), 
(JjopMHpOBaTenB HMnyjiBCOB xpOHH3au,HH (aneHKa ,ZI2HK17), 
ycTpOHCTBO o6Hapy>KeHHa HencnpaBHOCTeH h H3MepeHHa nacTOTBi (flneiiKa 
A2HK21), 

ycHUHTenH HMnyjiBCOB (hhchkh ^YIIl h /J2YII2). 

IIpHHH,Hn (J)OpMHpOBaHHa HMnyjiBCOB 3anyCKa H OTMeTOK flHCTaHH,HH B 

y CTp ohctb e ocHOBaH Ha (J)opMHpOBaHHH onopHoii BpeMeHHOH HiKanBi nyreM 
nocjieAOBaTenBHoro ^ejieHHa nacTOTBi onopHoro KBapneBoro reHepaTOpa 
7,4948 MTn (20 m ho ,zj anBH o cth) Ha 5 (100 m), Ha 10 (1 km), Ha 10 (10 km), Ha 10 
(100 km) h Ha 10 (1000 km) h flenra<})paHHH pa3pfl#OB ^ejiHTeneH. OnopHaa 
BpeMeHHaa niKana <J)opMHpyeTca b aneHKe 3a^aK)Hi,ero reHepaTOpa J\2HK6. B 
cocTaB aneHKH bxohjit: npeo6pa30BaTejiB ypOBHH, onopHBiii reHepaTOp, 
(J)opMHpOBaTejiB HMnyjiBCOB Hyjia BpeMeHHoii HiKanBi, <J)opMHpOBaTejiB onopHoii 

BpeMeHHOH HIKaJIBI, (J)OpMHpOBaTeJIH HHTepBaJIOB BpeMeHHBIX BBl6opOK I, II, III H 

IV, (J)opMHpOBaTejiB TaKTOBBix HMnyjiBCOB TH1 h TH2 h o6Hapy>KHTejiB 
HeHcnpaBHOCTH BHenmero 3anycKa. 

HMnyjiBCBi BHenmero 3anycKa 3B aMnjinrynoH 8-10 B nocTynaiOT Ha 
npeo6pa30BaTejiB ypOBHa, Ha3HaneHHeM KOTOporo HBJiaeTca npeo6pa30BaHHe 
aMnjiHTy^Bi HMnyjiBCOB ^o ypOBHen JlorO (0-0,4 B) h Jlorl (2,4-4,0 B), 

COOTBeTCTByK)Hl,HX HCnOJIB3yeMBIM B yCTpOHCTBe HHTerpaJIBHBIM MHKpocxeMaM 

cepHH 130 h 133. 

OnopHBiii reHepaTOp npencTaBJiaeT co6oh aBTOKOJie6aTejiBHBiii chmmctphhhbih 

MyjIBTHBH6paTOp, B 06paTHyK) CBH3B KOTOpOrO BKJIIOHeH KBapH,eBBIH pe30HaTOp. Oh 

BBi,naeT HenpepBiBHyio nocjie^OBaTejiBHOCTB HMnyjiBCOB rana «MeaH^p» c nacTOTOH 
noBTOpemra 7,4948 MTu,. 

OopMHpOBaTejiB HMnyjiBCOB Hyjia BpeMeHHoii HiKanBi npe,zffla3HaHeH ^jih 

(J)OpMHpOBaHHH OZfflHOHHBIX HMnyjiBCOB «YCT.0» H3 HenpepBIBHOH 

nocjieflOBarejiBHOCTH HMnyjiBCOB onopHoro reHepaTOpa b momchtbi nocTynjieHHH 
HMnyjiBCOB BHeniHero 3anycKa 3B. 

Oh o6ecneHHBaeT BBmejiemie H3 nocjie^OBaTejiBHOCTH HMnyjiBCOB onopHoro 
reHepaTOpa HMnyjiBca 6jiH>KaHHiero nocjie npHxo^a HMnyjiBca 3B (pnc. 8.5). 
HMnyjiBCBi «Yct.0» nocTynaiOT b aneiiKy ^2HK16 Ha KOMMyTaTOp HMnyjiBCOB 
«Yct.0». B KOMMyTaTOpe (J)opMHpyiOTca HMnyjiBCBi «Yct.0-1», KOTOpBie 
ycTaHaBJiHBaiOT b HyjiB nepecneTHBie ycipoiicTBa hhchkh J\2HK6 TaK, hto b pOKHMe 
BHenmero 3anycKa HMnyjiBCBi «Yct.0-1» coBna^aiOT c HMnyjiBcaMH «Yct.0», a npn 



BHyTpeHHeM 3anycice ero nojio>KeHHe onpe^ejuieTCfl (JjopMHpOBaTeneM 3aKOHa 
Bo6yjian,HH hhchkh ,ZI2HK16. HMnyjiBcaMH «ycT.0-l» yeraHaBJiHBaiOTCfl b HyneBoe 
cocTOflHHe Bee 3JieMeHTti (J)opMHpOBaHHa onopHOH BpeMeHHOH niKanBi aneiiKH 
A2HK6. 

OopMHpOBaTenB onopHoii BpeMeHHOH niKanBi ocymecTBjraeT nepBoe p,ejienue 
nacTOTBi HMnyjiBCOB onopHoro reHepaTOpa Ha 5 h npe^CTaBjraeT co6oh kojibiicboh 
perncTp cflBHra Ha 5 KaHanoB, o6ecneHHBaioiifflx BBi^any nara HMnyjiBCOB 
1HPH...5HPH (pnc. 8.6). 

CnraajiBi 5HPH HcnojiB3yiOTC5i b KanecTBe chcthbix HMnyjiBCOB b 

(J)OpMHpOBaTeJie HHTepB aJIOB BpeMeHHOH BBl60pKH I. OopMHpOBaTeJIB BBinOJIHeH Ha 
flBOHHHO-AeCaTHHHOM CHCTHHKe C fleiHH(J)paTOpOM, B Blfl SiK) IUHM HMnyjIBCBI Ha 10 

BBixo^ax (1-I...10-I)c nepHO^OM, paBHBiM nepnozry HMnyjiBCOB 5HPH (100 m no 

^aJIBHOCTH). 

OopMHpOBaTenH HHTepB anoB BpeMeHHBix BBi6opOK II, III, IV, aHanorHHHBi no 
nocTpoeHHK) (JjopMHpOBaTenK) 1 . Ka>KflBiH H3 hhx 3anycKaeTca ^ecaTBiM HMnyjiBCOM 
npe^BiAymero (JjopMHpOBarejra, cjie^OBaTejiBHO, Ka>K^BiH H3 hhx (J)opMHpyeT 
HMnyjiBCBi c BpeMeHHBiMH HHTepBanaMH b 10 pa3 6ojibhihmh npeflBi^ymero (1 km, 

10 KM H 100 KM COOTBeTCTBeHHO). 

OopMHpOBaTenB HMnyjiBCOB TH1 h TH2 npe^CTaBJiaeT co6oh .nejinrejiB 
nacTOTBi noBTOpeHHa HMnyjiBCOB onopHoro reHepaTOpa Ha 2 h npencTaBJiaeT co6oii 
TpHrrepHyio cxeMy. CHraanBi TH1 h TH2 OTJinnaiOTCfl jipyr ot flpyra TeM, hto ohh 
CHHMaiOTCH c npjiMoro h HHBepCHoro BBixoflOB Tpnrrepa. 

06Hapy>KHTejiB HencnpaBHOCTH BHeniHero 3anycKa BBipa6aTBiBaeT CHraaji 
aBapHH 3B (npn OTcyTCTBHH HMnyjiBCOB BHeniHero 3anycKa), noflCBenHBaa 
CBeTOAHOA Ha nepe/meH naHejin 6jiOKa h BKjnonafl pe>KHM BHyTpeHHero 3anycKa. 

C nejiBio aHanH3a OTcyTCTBHa BHenmero 3anycKa (J)opMHpOBaTejiB BpeMeHHOH 
BBi6opKH IV, KpoMe CHeTHHKa Ha 10, ocymecTBjraioinero cneT #0 1000 km, HMeeT 
eme cneTHHK Ha 3, ocymecTBJMio limit cneT ro 3000 km, hto cooTBeTCTByeT BpeMeHH 
20 mc. Ecjih b TeneHHe 3Toro BpeMeHH HMnyjiBC BHeniHero 3anycKa He noaBHTca, c 
cneTHHKa Ha 3 CHHMaeTca CHraaji OTcyTCTBHa BHenmero 3anycKa Ha o 6Hapy>KHTe jib 
HencnpaBHOCTH BHenmero 3anycKa h Ha <J)opMHpOBaTejiB HMnyjiBCOB Hyjia 
BpeMeHHOH mKajiBi /ijih c6poca Bcex c^opMHpOBarejieH b HyjiB. 

JlneHKa ,ZI2HK16 npe,HHa3HaHeHa ^Jia <J)opMHpOBaHHa 3aKOHa Bo6yjian,HH 
nacTOTBi noBTOpeHna HMnyjiBCOB 3anycKa b pe)KHMe BHyTpeHHero 3anycKa h ^jih 

(J)OpMHpOBaHHH OTMCTOK flHCTaHH,HH H HMnyjiBCOB «CpBIB». OHa BKJIIOHaeT B Ce6fl 

(J)opMHpOBaTejiB 3aKOHa BoGymnmH, KOMMyraTOp HMnyjiBCOB «Yct.0», 

(J)OpMHpOBaTeJIB npH3HaKa 1103 H <})OpMHpOBaTeJIB OTMCTOK flHCTaHUHH H 
HMnyjiBCOB «CpBIB». 

OopMHpOBaTeJIB 3aKOHa BoGymnnm oGecnemiBaeT <J)opMHpOBaHHe 3a,naHHOH 
nocjieflOBaTejiBHOCTH bcjihhhh nepnona noBTOpeHHa HMnyjiBCOB 3anycKa b 
pe)KHMax BHyTpeHHero 3anycKa. C BBixona <j)opMHpOBaTej«i BBi^aiOTca HMnyjiBCBi 

«YCT.0» C C O OTB eTCTBy K> IUHM nepHOflOM CJieflOBaHHH, KOTOpBie Hepe3 KOMMyTaTOp 

HMnyjiBCOB «Yct.0» nocTynaiOT Ha chcthhkh (J)opMHpOBaTejieii HHTepBanoB 
BpeMeHHBix BBi6opOK jmeiiKH J\2HK6 (HMnyjiBCBi «ycT.0-l»). 3THMH HMnyjIBCaMH 



cneTHHKH ycTaHaBUHBaiOTCfl b ncxonHoe (HyneBoe) cocroflHHe, nocne nero hhkji hx 
pa6oTBi noBTOpaeTca #0 cjie^yiomero HMnyjiBca ycTaHOBKH b Hynt. 

3a^aHHe nepno/ia noBTOpemra HMnyntcoB «ycT.0» (bsjihhhhbi nepnona 
noBTOpemra 30H/nrpyioiii,Hx HMnyjitcoB PJ1C) b (J)opMHpOBarene 3aKOHa Bo6yjiflHHH 
ocymecTBJiaeTCH c noMomBK) ceneKTOpa-MyjiBTHnneKCOpa (pnc. 8.7), ynpaBJiaeMoro 

COOTBeTCTByK)IU,HMH HMIiyjIBCaMH C (J)OpMHpOBaTeJieH HHTepBaJIOB BpeMeHHBIX 

BBi6opOK I-IV, BBi/jenaeMBiMH b cxeMax coBna^eHHH. Ha HH(J)opMaii,HOHHBix Bxo^ax 
A1...A8 ceneKTOpa-MyjiBTHnneKCOpa npHcyTCTByK)T HMnyjiBCBi, 3a^ep>KaHHBie no 
BpeMeHH Ha bcjihhhhbi, paBHBie nepHO^aM noBTOpemni Tl, T2, T3, T4, T5, T6, T7. 
Ha ynpaBJunomHx Bxo^ax Bl, B2, B3 ceneKTOpa-MyjiBTHnneKCOpa 3aflaeTOi 
Tpexpa3pH^HBiH ^bohhhbih KOfl, o6ecneHHBaK)in,HH BBi^any Ha bbixoh HMnyjiBca 
«ycr.0» cooTBeTCTByK)Hi,ero nepHO^a (nacTOTBi) noBTOpemifl. 3HaneHHa nacTOT 
noBTOpeHHH npH pa3HHHHBix ynpaBH5iK)in,Hx KO^ax npeflCTaBJieHBi b Ta6nHH,e 8.1. 

B pe>KHMe 3anycKa PI Ha ynpaBJifliomHx Bxo^ax ceneKTOpa-MyjiBTHnneKCOpa 
npHcyTCTByeT ko^ 000 h ycTaHaBUHBaeTca nacTOTa noBTOpeHHa 375 Th,. 
nocpe/iCTBOM Ha6opa TyM6nepaMH ^HCKpeT IP, 2P, 3P» Ha nepe^HeH naHenn 
6noKa cooTBeTCTByK)Hi,ero KO^a B03MO>KHa ycTaHOBKa jik)6oh H3 7 nacTOT 
noBTOpeHHa b cootbctctbhh c Ta6nHH,eH 8.1 c OToGpajKemieM 3HaneHHa nacTOTBi 
noBTOpemra Ha u,H(J)pOBOM Ta6no. 

B pe>KHMe 3anycKa PII Ha ynpaBJMioiHHe bxohbi ceneKTOpa-MyjiBTHnneKCOpa 
noAaeTca TeicymHH ^bohhhbih koh (H3MemiK)iii,HHC5i ot nepHO^a k nepHOzry). 
TeKymHH ^bohhhbih koh (J)opMHpyeTca nepecneTHBiM chcthhkom c 
K03(j)(j)HHHeHTOM nepecneTa paBHBiM 6. CneTHHK nepHOAHnecKH npocHHTBiBaeT 
niecTB HMnyjiBCOB, nocTynaiomHx Ha ero bxou, c BBixona ceneicropa- 
MynBTHnneKCOpa h ycTaHaBUHBaeTca b ncxoflHoe cocto^hhc B npouecce nepecneTa 
HMnyjiBCOB c Hero Ha ynpaBJiaiomHe bxohbi ceneKTOpa-MyjiBTHnneKCOpa nocTynaeT 
KOfl 000, 001, 010, 011, 100, 101, 000 h T.fl., o6ecneHHBaa cjDOpMHpOBamie nacTOTBi 
cneAOBaHHa HMnyjiBCOB «ycT.0» b cootb6tctbhh c Ta6nHH,eH 8.1. 

OopMHpOBaTenB npH3Haica pe)KHMa n03 npeflHa3HaHeH fljia (JtopMHpOBaHHa 
nocneflOBaTenBHOCTH HMnyjiBCOB rana «MeaH^p», c noMomBK) kotopbix 
o6ecneHHBaeTca HHKJiHHecicoe H3MeHeHHe nacTOTBi noBTOpeHHa HMnyjiBCOB 
ycTpoiiCTBa xpOHH3au,HH c BenHHHHBi 375 Th, Ha BenHHHHy 333 Th, h o6paTHO. 
H3MeHeHHe HaeroTBi noBTOpemra b pe)KHMe n03 npH pe^KOM 3anycKe 
npOH3BOflHTca c KajK^BiM HMnyjiBCOM «CeBep», a npH nacTOM 3anycKe - nepe3 2 c. 
HMnyjiBCBi «CeBep» no,ziaK)TC5i Ha (J)opMHpOBaTejiB npH3HaKa pe)KHMa n03 c 

yCTpOHCTBa (j) OpMHp OB aHHH OTMeTOK a3HMyTa H CneHHaJIBHBIX pOKHMOB 

(YOMACP). 

3thmh HMnynBcaMH H3MeHaeTca cocToaHHe Tpnrrepa (J)opMHpOBaTejia. 
HMnynBcaMH c Tpnrrepa H3MeHaeTca 3HaneHHe icozja Ha ynpaBJifliomHx Bxonax 
ceneKTOpa-MyjiBTHnneKCOpa b (J)opMHpOBaTene 3aKOHa Bo6yjum,HH b 
nocneflOBaTenBHOCTH 000, 111, 000 h t.^. (pnc. 8.8). 3to cooTBeTCTByeT nacTOTaM 
noBTOpemra Ha BBixone ceneKTOpa-MyjiBTHnneKCOpa 375 Th, h 333 Th,. 

KoMMyTaTOp HMnyjiBCOB «ycT.0» npeAHa3HaHeH ^jih KOMMyTHpOBaHHa 
CHraanoB ycTaHOBKH b HynB nepecneTHBix ycTpoiiCTB hhchkh J\2HK6 b pe)KHMax 
pa6oTBi «BHyTp.» h «BHeniH.». B pe)KHMe BHeniHero 3anycKa c BBixona 



KOMMyTaTOpa CHHMaiOTCfl HMnyjitCBi ycTaHOBKH b HyjiB, nocTynaiomHe c 
(JjopMHpOBaTena HMnyjiBCOB Hynfl BpeMeHHOH niKanBi hhchkh J\2HK6, cjie/ryiomHe c 
nacTOTOH noBTOpeHHa HMnyjiBCOB BHenmero 3anycKa 3B. B pe)KHMe BHyTpeHHero 
3anycKa Ha bbixoa KOMMyTaTOpa npoxo^HT HMnyjiBCBi ycTaHOBKH b HyjiB, 
nocTynaiomHe c qbopMHpOBaTejra 3aKOHa BoGyjMHHH. B KOMMyraTOpe TaK>Ke 
o6ecneHHBaeTca nepeKJnoneHHe ycipoiiCTBa xpOHH3aHHH b pokhm BHyTpeHHero 
3anycKa npn npona^aHHH BHeniHero 3anycKa (aBapna 3B). 

OopMHpOBaTenB otmctok ^HCTaHHHH h HMnyjiBCOB cpBma o6ecneHHBaeT 
(J)opMHpOBaHHe OTMeTOK ^HCTaHHHH J\-10 h J\-50 flJiH HH^HKaTOpHOH annapaTypBi, 
OTMeTOK ^-lOB BHeniHHx CHCTeM, a TaK)Ke HMnyjiBCOB 3anycK h cpBiB, 
onpenejunomirx Hanaro h KOHen, otmctok a3HMyTa 5° h 30°. HMnyjiBCBi 3anycK h 

CpBIB nO^aiOTCH Ha yCTpOHCTBO (J) OpMHp OB aHHfl OTMeTOK a3HMyTa h cnen,HajiBHBix 
pOKHMOB. 

OyHKH,HOHajiBHO (J)opMHpOBaTenB co^epJKHT cneTHHKH, ocyni,ecTBJiaK)Hi,He cneT 
TaKTOBBix HMnyjiBCOB TH1 h TH2, h ^eiHH(J)paTOpBi. IlpH coBna^eHHH 
cooTBeTCTByiomHx HMnyjiBCOB ^eiHH(J)paTOpOB c HMnyjiBcaMH (J)opMHpOBaTejieii 
HHTepBajiOB BpeMeHHBix BBi6opOK I-IV aneHKH J\2HK6 ocymecTBJiaeTca BpeMemiafl 

paCCTaHOBKa OTMeTOK .HHCTaHUHH H HMnyjiBCOB CpBIB. 

OopMHpOBaTejiB HMnyjiBCOB xpOHH3an,HH (aneiiKa ,ZI2HK17) npeznia3HaHeH ^Jia 

(J)OpMHpOBaHHH BBIXO^HBIX HMnyjiBCOB yCTpOHCTBa XpOHH3aHHH H CHITiaJIOB 

ynpaBJieHHH ycipoHCTBOM H3MepeHHa nacTOTBi noBTOpeHHH PJ1C. B cocTaB hhchkh 
bxoa^t: 

(J)opMHpOBaTejiH HMnyjiBCOB Bcex bh^ob 3anycKa, 

(J)opMHpOBaTejiB HMnyjiBCOB 6jiaHKa, npenHa3HaHeHHBix ^jm 6 JiaHKHp ob aHHa 
axo-CHraajiOB b hcthbix nepHO^ax cjieflOBamui b pe)KHMe nacToro 3anycKa, 

(J)opMHpOBaTejiB cnraajiOB ynpaBJieHHa ycipoHCTBOM H3Mepem«i nacTOTBi 
noBTOpemra PJ1C (b zhqukq ,ZI2HK21). 

B (JjopMHpOBaTejiax HMnyjiBCOB 3anycKa npOH3BO#HTCfl HeonepaTHBHaa 
ycTaHOBKa onepOKeHHa pa3JiHHHBix nocjie^OBaTejiBHOCTeH HMnyjiBCOB 3anycKa 
OTHOCHTejiBHO HMnyjiBCOB 3an.II (Hyjra ^HCTaHHHH) c n,ejiBK) yneTa BpeMeHHBix 
3a^ep)KeK npn (jjopMHpOBaHHH h o6pa6oTKe paflHOJiOKaHHOHHBix CHraanoB b 

COOTBeTCTByiOIHHX CHCTCMaX H yCTpOHCTBaX. 

HMnyjiBCBi 3an.II hmciot Bcer^a nepnofl noBTOpemifl penKoro 3anycKa, a 
HMnyjiBCBi 3an.I, 3an.III b pOKHMe nacToro 3anycKa hmciot mchbhihh nepnofl 
noBTOpemra, H3MeHaK)iu,HHCH no 3aKOHy Tqi, Tq 2 , Tm, Tq 2 h t.^. IlpH stom BejiHHHHa 
nepHO^a Tm nocToaHHa h paBHa 1266 mkc (190 km no flajiBHOCTH), a BejiHHHHa 
nepHO^a Tq 2 onpeflejiaeTca momchtom OKOHHamifl nepHO^a pe^Koro 3anycKa 3an.II. 
TaKHM o6pa30M, cyMMa nepHO^OB Tqi h T q2 nacToro 3anycKa paBHa nepHO/ry 
pe^Koro 3anycKa, T.e. nacTOTa noBTOpeHHa HMnyjiBCOB 3an.I h 3an.III b naeroM 
3anycKe b cpe^HeM y^BaHBaeTCJi. 

HMnyjiBCBi 3anycKa 3an.I PJ1C1 h 3an.I PJ1C2 onpenejmiOT pa6oTy 
nepe^aiomero ycipoiiCTBa cooTBeTCTByiomeH PJIC, a HMnyjiBCBi 3an. 160-1 h 
3an. 160-2 onpeflejmiOT pa6oTy nepe^aiomHx yerpoiiCTB HP3. CHraanaMH «Pokhm 
PJ1C1» h «Pokhm PJ1C2», nocTynaiomHMH b aneiiKy ot y cip ohctb a qbopMHpOBamifl 
a3HMyTanBHBix MeTOK h cnen,HajiBHBix pokhmob, b ceKTOpax 3anpeTa H3JiyHeHHH 



pe>KHMOB 3aiu,HTBi ot caMOHaBOnamiixcfl CHapH^OB HCKJnonaeTCfl npoxoKflemie 
3thx HMnyjiBCOB 3anycKa Ha bbixo^ aneiiKH, neM HCKJnonaeTCfl pa6oTa PJ1C h HP3 
Ha H3JiyHeHHe. 

Ha (JjopMHpOBaTenB CHraanoB ynpaBJieHHH ycTponcTBOM H3MepeHHH nacTOTBi 
noflaiOTca TaKTOBBie HMnyjiBCBi TH1 h TH2. 3th HMnyjiBCBi nocTynaK)T Ha 8 
nocneAOBaTejiBHO bkjuohchhbix chcthhkob, ocymecTBJunomHx ^ejiemie nacTOTBi 
HMnyjiBCOB 30 3HaneHHH 1 Th, (T=1c). H3 3thx HMnyjiBCOB (J)opMHpyeTca HMnyjiBCBi 
c6poca h HMnyjiBCBi CTpo6a (pnc. 8.9). HMnyjiBcaMH c6poca ycTaHaBJiHBaiOTCJi b 

HCXOflHOe COCTOaHHe CHeTHHKH HaCTOTBI CJieflOBaHHH b aneHKe J\2MK2 1 . CneTHHKH 

Tpex^eKa^HBie: e,HHHHHBi, ^eoiTKH, cothh. Ohh ocymecTBjraiOT cneT HMnyjiBCOB 
«yer.0-2» (cneT hhcjm nepHO^OB). T.k. chqt npOH3BOflHTca b TeneHHe 1 c, 

KOJIHHeCTBO CHHTaHHBIX HMnyjiBCOB paBHO HaCTOTe CJie^OBaHHH. 3Ta nacTOTa 

OTo6pa>KaeTCH Ha u,H(J)pOBOM Ta6no. C noMomBio HMnyjiBCOB CTpo6a 3anpemaeTC5i 
cneT onepeflHoro HMnyjiBca «ycT.0-2» Ha BpeMH ycTaHOBJieHHa b HyjiB chcthhkob. 

B aneHKe r 3|2HK21 HMeeTca ycTponcTBO o6Hapy>KeHHfl HencnpaBHOCTH aneeK. 
06Hapy>KeHHe HencnpaBHOCTH ocymecTBJuieTCJi no OTcyTCTBHK) bbixouhbix 
HMnyjiBCOB aneeK. Ha ycTpoiiCTBO no^aiOTCH 16 bbixo^hbix CHraajiOB: 

c HHeHKH A2HK6 - TH, 5HPH, 10-1, 10-11, 10-111, 10-IV; 

c HHeHKH £2HK16 - OfllO, 0^50, 3anycK, cpBiB, Yct.O; 

c HHeHKH ,ZI2HK17 - nm kjhohcbbix HMnyjiBCOB 3anycica, onpeflejraiomHx 

3HaHCHHH OCTaJIBHBIX. 

BBixo^HBie CHraanBi ycTponcTBa xpOHH3an,HH nocTynaiOT Ha ahchkh 
ycHJiHTejieii. 

SbiewKu ycHJiHTejieii ,ZI2yni h ,ZI2yn2 npeflHa3HaHeHBi ^Jia ycnjieHHa Bcex 
HMnyjiBCOB e/iHHHHHBix ypOBHeH flo bcjihhhhbi, Heo6xo^HMOH fljiH nonanH Ha 
cooTBeTCTByiomHe ycTpoiiCTBa h chctcmbi h ^jih corjiacoBaHHa bbixohob 
ycTpoiiCTBa xpOHH3an,HH c KoaKcnajiBHBiMH Ka6ejiaMH, ocymecTBJHiiomHMH 
nepe^any CHraanoB xpOHH3an,HH. ^HeHKa ,ZI2yni cojiepyKwr 9 HMnyjiBCHBix 
ycHJiHTejieii, a aneiiKa ^2Yn2 - 7 ycHJiHTejieii. Otjihhhcm ycHJiHTejien aneeK 
HBJiaeTca pa3JiHHHaa BejiHHHHa nHTaiomnx Hanp^DKemiH, a, cjie^OBaTejiBHO, 
pa3JiHHHaa aMnjiHTy^a HMnyjiBCOB Ha BBixonax ycHJiHTejieii. ^HeHKa ,ZI2yni HMeeT 
MaKCHManBHoe nHTaiomee Hanp^DKeHHe +27 B, aneHKa ,ZI2yn2 - +40 B. 

Ha BBixo^e hhchkh ,ZJ2yni ocymecTBJiaeTca o6i>e,HHHeHHe 10 h 50 km otmctok 

flHCTaHH,HH b o6ih,hh TpaKT 0^10/50 C peiyjIHpOBKOH aMnJIHTy^BI 10-KM OTMCTOK 

AHCTaHH,HH b npcuejiax 1-10 B, a 50-km otmctok - b npcuejiax 1-25 B. 

8.3. yCTpOHCTBO (J)OpMHpOBaHHa a3HMyTaJIBHBIX MCTOK H CneHHaJIBHBIX 
pOKHMOB 

npHHHHn pa6oTBi ycTpoiiCTBa paccMOTpHM no CTpyKTypHOH cxeMe, 
npeACTaBJieHHoii Ha pnc.8.10. ycTpoiiCTBO, TaK TKe, kzlk h ycTponcTBO xpOHroainiH, 
BBinojiHeHO Ha HHTerpajiBHBix MHKpocxeMax h BKraonaeT b ce6a: 

(J)opMHpOBaTejiB a3HMyTanBHBix MeTOK (aneHKa ,ZI2HK13), 

<J)opMHpOBaTejiB ceKTOpOB (aneHKa ,ZI2HK22), 

(J)opMHpOBaTejiB OTMeTOK a3HMyTa (aneHKa ,ZI2HK23), 



ycTpoiiCTBO ynpaBnemifl HH^HKaHHeii (aneHKa J\2KJ\1). 

Ha bxoa HHeHKH (J)opMHpOBaHHa a3HMyTanBHBix MeTOK ,ZI2HK13 nocTynaK)T 
BH^eoHMnyjiBCBi kojiokojibhoh (J)opMBi MAH h «CeBep» aMnnHTy^oii 5-8 B co 
niKa(J)a CCII PJ1C. H3 3thx HMnyjiBCOB b zhqukq (J)opMHpyK)TCH cjie^yiomHe 
BBixo^HBie HMnyjiBCBi npflMoyronBHoii (J)opMBi, BBi^aBaeMBie no OT^ejiBHBiM 
TpaKTaM (Ka6enHM): 

HMnyjiBCBi MAH aMnjinryziOH 8-10 B, /ijihtcjibhoctbio 1-3 mkc, 
HMnyjiBCBi «CeBep» aMnjiHTynoii 8-10 B, ,zi jihtcjibho ctbk) 1-3 mkc, 
3aMeinaHHBie HMnyjiBCBi MAH /«CeBep» aMnnHTy^OH 2,4-4,0 B, fljinrejiBHOCTB 
MAH 100-150 mkc, fljiirrenBHOCTB HMnyjiBCOB «CeBep» 600-800 mkc. 

OopMHpOBaHHe nepeHHCJieHHBix HMnyjiBCOB ocymecTBjraeTCfl c noMomBio 
<J)opMHpOBaTejieH HMnyjiBCOB MAH, «CeBep» h ycHJiHrejieii HMnyjiBCOB MAH h 
«CeBep», a TaK>Ke cxeMBi oGbc^hhchhh HMnyjiBCOB MAH h «CeBep». B 
(JjopMHpOBaTejiax KOJiOKOJiBHBie HMnyjiBCBi MAH h «CeBep» 6OJIBIHOH 

flJIHTeHBHOCTH (^eCOTKH MC) npeo6pa30BBIBaK)TCfl B KOpOTKHe npHMoyronBHBie 

HMnyjiBCBi (1-3 mkc) c aMnjinTy^on, cooTBeTCTByiomeH ypOBHio Jlorl (2,4 - 4,0 B). 
ycHJiHTejin o6ecneHHBaiOT Heo6xo,HHMyio aMnjinryny bbixouhbix HMnyjiBCOB n 
corjiacoBaHne BBixo^a yciponcTBa c KoaKcnajiBHBiMH Ka6ejuiMH ^jih nepeflann 
cnmaiiOB. B oGteflHrnrrejie MAH-«CeBep» cnmajiBi (J)opMHpyK)Tca no 

flJIHTeJIBHOCTH H o6l>e,HHH5IIOTCfl B o6lH,HH TpaKT. 

OopMHpOBaTejiB HMnyjiBCOB «ycT.0» (J)opMHpyeT npaMoyrojiBHBie HMnyjiBCBi c 
ypOBHeM jiorHnecKOH quhhhhbi, .hjihtcjibhoctbio 1-3 mkc H3 HMnyjiBCOB «CeBep». 
HMnyjiBCBi «ycT.0-l» o6ecneHHBaiOT ycTaHOBKy b HyjiB chcthhkob (J)opMHpOBarejui 
HMnyjiBca Hanana ceKTOpa b aneiiKe ,ZI2HK22 h (J)opMHpOBaTejia otmctok 5° b 
HHeHKe ^2HK23. HMnyjiBCBi «ycT.0-2» npe,ziHa3HaHeHBi ^jhi 3anncH Kona Hanajia 
ceKTOpa b OopMHpOBaTejiB Hanajia ceKTOpa. 

^neiiKa (^opMHpOBaHHH ceKTOpOB ^2HK22 npe/nia3HaHeHa ^jm <J)opMHpOBaHHa 
CHmanoB ynpaBJieHHH H3JiyHeHHeM PJ1C1 h PJ1C2 b pe)KHMax 3ain,HTBi ot 
caMOHaBOAamnxcH CHapa^OB C, CM h M. Bbixo^hbic HMnyjiBCBi hhchkh «Pokhm 
PJ1C1» h «Pe>KHM PJ1C2» no^aiOTCH Ha aneiiKy ,ZI2HK17 ycipoHCTBa xpOHH3an,HH 
fljia BKJiiOHeHHa hjih bbikjuohchha HMnyjiBCOB 3anycKa «3an.PJTCl» h «3an.PJTC2» 

(BKJUOHCHHfl H BBIKJUOHCHHfl H3JiyHCHHH PJ1C) B npe^eJiaX 3aflaHHBIX a3HMyTaJIBHBIX 

ceKTOpOB. 3thmh 5Ke HMnyjiBcaMH, nonaBaeMBiMH na ycipoiiCTBO o6te,zniHeHHfl h 
KOMMyranHH axo-CHraanoB, HCKJuonaeTca npoxo>K,neHHe axo-cnraajiOB Ha 

HHflHKaTOpBI KOMaHflHBIX nyHKTOB B CCKTOpaX 3anpeTa H3JiyHeHH5I. 

B HHeHKe o6ecneHHBaeTca: 

ycTaHOBKa Hanajia ceKTOpa H3JiyHeHHH PJ1C1 h PJ1C2 b npe^ejiax ot 0° %o 360° 

C TOHHOCTBK) +10°; 

ycTaHOBKa ihhphhbi ceKTOpa H3JiyHeHHa PJ1C1 h PJ1C2 b npe^ejiax ot 30° ^o 
330° c tohhoctbk) +10°; 

ycTaHOBKa yraa nepeKpBiTHH 30H H3JiyneHHa PJ1C1 h PJ1C2 b peoKHMe M Ha 
AHCKpeTHBie 3HaHeHHH 10°, 20°, 30° h 40°; 

ycTaHOBKa a3HMyTa Hanana ceKTOpa ocymecTBJiaeTca ceMBio TyM6jiepaMH 
«Hanajio ceKTOpa» Ha nepe^HeH naHejin 6jiOKa, onpe/iejniiOHniMH ceMB pa3p5moB 
(1P...7P) Kom asHMyTa: 5°, 10°, 20°, 40°, 80°, 160°, 320°. AHanornHHO ninpHHa 



ceKTOpa ycTaHaBUHBaeTCfl Ha6opOM ceMHpa3p5mHoro KO^a ccmbio TyM6nepaMH 

«IllHpHHa CeKTOpa» C TaKHMH 7KQ rp dij\ aHHHMH . 

OopMHpOBaHHe CHraanoB ynpaBJieHHfl H3JiyHeHHeM PJ1C1 h PJ1C2 («Pokhm 
PJ1C1» h «Pokhm PJ1C2») npOHCxo^HT b HHeHKe no KOMaH^aM M, C, CM, 
ycTaHaBJiHBaeMtiM nepeKJiiOHaTejieM «Pokhmbi pa6oTti» Ha nepe^Heii naHejiH 
6noKa. B pOKHMe C b aneHKe (J)opMHpyeTCH ceicrop H3JiyHeHH5i PJ1C. C BBixona 
4)opMHpOBaTena HMnyjiBCOB «ycT.0» aneiiKH ,ZI2HK13 Ha (J)opMHpOBaTenB 
HMnyjiBCOB Hanana ceKTOpa nonaeTCfl HMnyjiBC «ycT.0-l» ^jm ycTaHOBKH b HyjiB 

CHeTHHKOB (J)OpMHpOBaTeJia H HMnyjiBC «yCT.0-2», 3a^ep)KaHHBIH OTHOCHTeJIBHO 

HMnyjiBca «ycT.0-l», ajih 3anncH KO^a Hanajia ceKTOpa «1P...7P Hanajio», 
3a#aHHoro TyM6nepaMH «Hanajio ceKTOpa». OopMHpOBaTenB (J)opMHpyeT HMnyjiBCBi 
Hanana ceKTOpa (pnc.8.3 a). AHanorHHHO npOH3BO£HTC5i 3anncB KO^a «1P...7P 

HIHpHHa» B (J)OpMHpOBaTeJIB HMnyjiBCOB KOHH,a CeKTOpa H (J)OpMHpOBaHHe 

HMnyjiBCOB KOHH,a ceKTOpa (pnc 8.3 6). B npe^ejiax Me>K,ny HMnyjiBcaMH Hanajia h 
KOHH,a ceKTOpa b (JjopMHpOBarejie HMnyjiBCOB «Pokhm PJTC1» h «Pokhm PJ1C2» 
<J)opMHpyiOTca Ha3BaHHBie HMnyjiBCBi, onpeflejiHiomHe npe^ejiBi pa6oTBi PJTC Ha 
H3JiyHeHHe (pnc. 8. 3 b, r). 

B pe>KHMe CM HMnyjiBCBi «Pokhm PJ1C1» h «Pokhm PJ1C2» b <J)opMHpOBaTejie 
BBipa6aTBiBaiOTca noonepeflHO nepe3 o6opOT BpameHHfl ameHH (pnc.8.3 j\, e), T.e. 
PJTC1 n PJ1C2 pa6oTaiOT Ha H3JiyHeHne b ceKTOpe nooHepeznio. 

B pe>KHMe M Hanaro pa6oTBi <J)opMHpOBaTejia HMnyjiBCOB «Pokhm PJ1C1» h 
«Pokhm PJ1C2» ycTaHaBJiHBaeTca HMnyjiBCOM Hanajia ceKTOpa, a kohch, - 
HMnyjiBCOM «IIepeKpBiTHe» c (JjopMHpOBaTejia HMnyjiBCOB nepeKpBiTHH. BejinnHHa 
nepeKpBiTHH 10°, 20°, 30° n 40° ycTaHaBJinBaeTca nepeKjnonaTejieM «IIepeKpBiTHe», 
a npH bbikjuohchhom nepeKJnonaTejie - 0°. B 3tom pOKHMe HMnyjiBCBi «Pokhm 
PJTC1» n «Pokhm PJ1C2» <J)opMHpyiOTCH nepe3 o6opOT aHTeHHBi nooHepeznio. Ilpn 
yrae nepeKpBiTna 0° (pnc. 8. 3 jk, 3, n, k) HMnyjiBCBi nepeKpBiTna coBna^aiOT no 
BpeMeHH c HMnyjiBcaMH Hanana ceKTOpa n PJTC pa6oTaiOT Ha H3JiyHeHne 6e3 
nepeKpBiTHH no a3HMyry. npH yrae nepeKpBiTHH otjihhhom ot Hyjia HMeeT MecTO 
nepeKpBiTne a3HMyTOB H3JiyHeHna PJ1C1 h PJ1C2 (pnc.8.3 ji, m, h, o). 

CnmajiBi «Pokhm PJ1C1» h «Pokhm PJ1C2» c BBixo^a hhchkh ,ZI2HK22 
noerynaiOT b ycTpoiiCTBO xpOHH3an,HH (Ha anenKy ,ZI2HK17) n b ycTponcTBO 
o6teAHHeHHH h KOMMyTan,HH cnraajiOB PJTC. KpOMe Toro, cnraaji «Pokhm PJ1C1» 
nonaeTca Ha njiaTy ycnjiHTejia, r^e oh ycnjinBaeTca ,ro ypOBroi 2 5 -3 0B n BBi^aeTca b 
BH^e cnraajia «BjiaHK 1» Ha n^y niKa(J)a ,ZjyC-4M. 3thm cnmajiOM HCKJuonaeTca 
3acBeT HH^HKaTOpOB niKa<J)OB ,ZiyC-4M n HKO-2M b 30Hax, r^e OTcyTCTByeT 
H3JiyHeHne PJTC. 

Ha6paHHBie Ha TyM6jiepax 3HaHeHna Hanajia ceKTOpa h ihhphhbi ceKropa-KOHBi 
«1P-7P Hanaro)) h «1P-7P» ninpHHa AeiHH{J)pHpyK)TCH b ycTponcTBe ynpaBJieHHH 
HHflHKau,HeH (aneHKe J\2HJ\7) b HMnyjiBCBi ynpaBJieHHa h,h(J)pobbim Ta6jio «HaHano 
ceKTOpa» h «IllHpHHa ceKTOpa» Ha nepe^HeH naHejin 6jiOKa. 

RnePiKa. (J)opMHpOBaTejia otmctok a3HMyTa ,ZI2HK23 npe,HHa3HaHeHa ^jm 
(JjopMHpOBaHHH 5° h 30° otmctok a3HMyTa, HcnojiB3yeMBix fljia OTo6pa>KeHH5i Ha 
HH^HKaTOpax PJTC. RneiiKa BKJnonaeT b ce6a (J)opMHpOBaTejiH 5° h 30° otmctok h 

CHHXpOHH3aTOpBI 5° H 30° OTMCTOK. 



,3,1151 (J)OpMHpOBaHHH 5° otmctok a3HMyTa c (JjopMHpOBaTena MAH flHCHKH 
^2HK13 no^aiOTCH 4096 MAH 3a o6opOT anreHHBi, a ycTaHOBKH b HynB 

CHeTHHKOB (J)OpMHpOBaTeJI5I 5° OTMeTOK IIO,HaK)TCfl HMnyjIBCBI «Yct 0-l» c 
(JjopMHpOBaTena HMnyjiBCOB «ycT.0». OopMHpOBaTeJIB 5° OTMCTOK CO/iep)KHT 

fleCHTHpa3pHflHBIH CHCTHHK, K KOTOpOMy IIOflKJIKDHeHBI flCBflTB CXeM COBna^eHHH. 

CneTHHK ocymecTBJiaeT cner MAH. C Ka^BiM 57 HMnyjiBCOM MAH Ha OHepeflHOH 
cxeMe coBna^eHHa BBi^ejiaeTCH HMnyjiBC cooTBeTCTByroiiiHH 5°, 10° h t.^. 45° 
(nocne cneTa 512 HMnyjiBCOB). Otmctkoh 45° chcthhk ycTaHaBJiHBaeTca b Hynb h 
flanee HanHHaeT chct OHepe/rHBix MAH, (^opMHpya HMnyjIBCBI nepe3 5°, 
cooTBeTCTByiomHe 50°, 55° h t.r. 

TaKHM o6pa30M, 3a o6opOT aHreHHBi chcthhk 8 pa3 ycTaHaBJiHBaeTCfl b Hynt 
(oTMeTKaMH 45°, 90°, 135°, 180°, 225°, 270°, 315°, 360°), ocymecTBJiaa 

(J)OpMHpOBaHHe 5° OTMeTOK 3aHOBO. TaKOH CnOC06 <|)OpMHpOBaHH5I OTMeTOK 

o6ecnenHBaeT noBBimeHHe tohhocth (J)opMHpyeMBix otmctok no a3HMyTy h 
yMeHBineHHe b ep oath o cth c6oa npH hx (J)opMHpOBaHHH. 

B CHHXpOHH3aTOpe 5° OTMeTOK (J)OpMHpyK)TC5I OTMeTKH flJTHTCJIBHOCTBK) OT 

HMnyjiBca 3anycKa ^o HMnyjiBca cpBma, KOTOpBie nocTynaiOT c ahchkh ^2HK16 
ycTpoiiCTBa xpOHH3an,HH. 

OopMHpOBaTeJIB OTMeTOK 30° (J)OpMHpyeT HMnyjIBCBI H3 5° OTMeTOK C IIOMOmBK) 

cneTHHKa 5° otmctok. nocne cneTa inecTH 5° otmctok OTKpBiBaeTca cxeMa 
coBnafleHHa h BBi^ejiaeTca 30° OTMeTKa. B CHHxpOHH3aTOpe otmctok 30° TaK>Ke 
(J)opMHpyK)Tca 30° OTMeTKH no fljiHTe jibho cth ot HMnyjiBca 3anycKa ^o HMnyjiBca 
cpBma. 

Otmctkh 5° h 30° .nanee o6BCHHroiK)TCfl b ycHJiHrejie-cyMMarope 

a3HMyTaJIBHBIX OTMeTOK, pa3Mem,eHHOM B aneHKe ^2HK13 H Ha BBIXOfl yCTpOHCTBa 

BBi^aKDTca 3aMeniaHHBie otmctkh OA 5°/30°. 

8.4. 06teAHHHTejiB h KOMMyraTOp 3xo-CHraajiOB 

OGteAHHHTeJIB H KOMMyTaTOp 3XO-CHrHaJIOB BBinOJIHCH B BH^e HHeHKH ^2HM7 

6noKa. Oh npenHa3HaHeH ^jm: 

o6 r be,nHHeHH5i 3xo-CHraajiOB h cnrHajiOB ono3HaBaHHH PJ1C1 h PJ1C2, 

KOMMyTail,HH 06BCflHHeHHBIX CHrHaJIOB PJ1C1 H PJ1C2 C H,eJIBK) pa3fleJIBHOH HX 
BBI^aHH Ha HHflHKaTOpBI. 

CTpyKTypHaa cxeMa oGte.nHHHTejni h KOMMyraTOp a sxo-CHrHanoB 
npeACTaBJieHa Ha pnc.8.12. B cocTaB hhchkh bxorht ABa oGteflHHHTejra CHraanoB, 

flBa 3JieKTpOHHBIX KJIKDHa, CyMMaTOp CHrHaJIOB, >KflyHl,HH MyjIBTHBH6paTOp H 

KOMMyraTOp. 

06a oGteAHHHTejia aHanorHHHBi no nocTpoemno h BKJiiOHaiOT b ce6a 

3MHTTepHBie nOBTOpHTCJIH H (J)HKCaTOp ypOBHfl. Ha BXOflBI 06teflHHHTeJI5I 2 

noerynaiOT 3xo-CHrHajiBi h CHraajiBi ono3HaBaHHH PJTC2, a Ha o6 r be l HHHHTejn> 1 
noerynaiOT tojibko 3xo-CHraajiBi PJTCl(cHrHajiBi aMnjinrynHoro KaHajia 3 A), 
BTOpOH Bxofl He HcnojiB3yeTCH (cHraajiBi ono3HaBaHHH ot HP3 1JI22 nocTynaiOT Ha 
HH^HKaTOpBi no OT^ejiBHOMy TpaKTy). OnKcaTOpBi ypOBHa npe^Ha3HaHeHBi Rim 



ycTaHOBKH b HyneBoe cocTOAHHe nepexo^HBix Heneii TpaKTOB npH OTcyTCTBHH 
CHrHanoB, a TaioKe .hjiji b Bip aB hhb aima aMrniHTy^ CHraajiOB flByx PJ1C. 

KoMMyTan,HH 3xo-CHrnajiOB PJIC1 h PJIC2 ocymecTBJiaeTca 3JieKTpOHHBiMH 
KJiiOHaMH, KOTOptie ynpaBJMiOTCfl Hanpa>KeHHaMH c KOMMyTaTOpa. Ochobhbim 
3neMeHTOM KOMMyTaTOpa aBJiaeTca Tpnrrep, Ha BBixo^ax KOTOporo (J)opMHpyK)TCH 
Hanpa>KeHHH, OTKpBiBaiomHe o^hh kjiioh h 3aKpBiBaK)in,He Apyroii h Hao6opOT. 

CHraanBi PJ1C1 hjih PJ1C2, npOHieflnnie kjiioh, oGteflHranoTca b o6ih,hh TpaKT b 
cyMMaTOpe, BKjnonaiomeM b ce6a ,nByxKacKa,HHBiH ycmiHTejiB nocToaHHoro TOKa h 
3MHTTepHBiH noBTOpHTenB. IIocjie,ziHHH o6ecneHHBaeT pa6oTy flneiiKH Ha 
KoaKCHaiiBHBiii Ka6enB c bojihobbim conpOTHBJieHHeM 75 Om. CnrHajiBi «3xo PJ1C1, 
PJIC2», o6o3HaHaeMBie 31-11, no^aiOTCJi Ha HKO PJ1C, HH^HKaTOpHyio annapaTypy 

KII H Ha HHflHKaTOpBI BHeiHHHX CHCTCM. 

KoMMyraTOp ynpaBjraeTCJi: 
HMnyjiBcaMH c JKnymero MyjiBTHBH6paTOpa, 
HMnyjiBcaMH «Pokhm PJ1C1» h «Pokhm PJ1C2», 
HMnyjiBcaMH «BjiaHK». 

HMnyjiBcaMH co JKnymero MyjiBTHBH6paTOpa o6ecneHHBaeTca nepeKJnoneHHe 
CHraanoB PJ1C1 h PJ1C2 no ^HCTaHiniH. MyjiBTHBH6paTOp 3anycKaeTca 
HMnyjiBcaMH 3anycKa, .hjihtcjibhoctb ero HMnyjiBCOB onpeflenaeTCH CHrHanoM 
AHCTaHH,HH, y CTaHaB jihb aeMBiM BpyHHyio b npe^ejiax ot 5 30 200 km no ^anBHOCTH. 
Ha nepBOH nacra .nHCTaHHHH nonKJnonaiOTC}! sxo-CHrnajiBi PJ1C2, Ha BTOpoii - 3x0- 
CHraajiBi PJ1C1. 

HMnyjiBcaMH «Pokhm PJ1C1» h «Pokhm PJ1C2», nocTynaiomHMH c hhchkh 
,ZI2HK22 ycTpoiiCTBa <J)opMHpOBaHHH cneiniajiBHBix pokhmob, ocymecTBjraeTCJi 
3anHpaHHe TpaKTOB PJ1C b cneuHanBHBix pe)KHMax 3ain,HTBi ot caMOHaBOnamiixai 

CHapflflOB. 

HMnyjiBCBi «BjiaHK» nocTynaiOT tojibko npH pa6oTe PJ1C b pe>KHMe nacToro 
3anycKa, h o6ecneHHBaeT 6jiaHKHpOBamie 3xo-CHrnanoB b hcthbix nepnonax 
nacToro 3anycKa. 3to Heo6xo/niMO b cbjoh c tcm, hto HH^HKaropHaa annapaTypa 
KII h BHeniHHx CHCTeM pa6oTaeT tojibko b pe)KHMax pezpcoro 3anycKa. 

8.5. AHanoroBoe (jiaMnoBoe) ycTpoiiCTBO CHHxpOHH3an,HH 

B PJ1C paHHHX MOflH(J)HKaH,HH HCnOJIB3yeTCH yCTpOHCTBO CHHXpOHH3aH,HH, 

BBinojiHeHHoe Ha jiaMnoBBix HMnyjiBCHBix cxeMax. AnnapaTypa pa3MemeHa b 
ManiHHe N° 8 b niKa(J)y IllKa(J) ^-1 BKJnonaeT b ce6a ^Ba 6jiOKa CHHxpOHH3an,HH 

H OTMeTOK ^aJIBHOCTH ,3^-07 (ochobhoh H pe3epBHBlil) H TpH 6jIOKa nHTaHHH EH- 

05. AnnapaTypa o6ecnenHBaeT <J)opMHpOBaHHe HMnyjiBCOB 3anycKa h MacniTa6HBix 

OTMeTOK flaJIBHOCTH 10KM H 50 KM. 

YcTpoiiCTBO pa6oTaeT b cjieflyiomHx pe)KHMax 3anycKa (pnc. 8.13): 
peflKHH PI, HcnojiB3yeMBiii b aMnjiHTy^HOM h KorepeHTHOM pe>KHMax pa6oTBi 
PJ1C; 

pe^KHH PII, HcnojiB3yeMBiii b aMnjiHTy^HOM pe)KHMe npH MaKCHMajiBHoii 
^ajiBHOCTH o6Hapy)KeHH5i; 



nacTtiH m, oGecneHHBaiomHH pa6oTy b KorepeHTHOM pe)KHMe npH 
HHTeHCHBHBix naccHBHBix noMexax; 

nacTBiH mi, o6ecneHHBaK)iu,HH pa6oTy b KorepeHTHOM pe>KHMe c 3a^ep>KKOH 
3anycKa 6jiokob BBiHnraHHfl KB-01. 

B pe>KHMe PI nacTOTa cjieflOBaHHfl 375 Tn,, nepno^ cooTBeTCTByeT 400 km no 
^anBHOCTH. J\jw orpaHHneHHH pa6oTti noTeHUHanocKOiiOB no ^ajiBHOCTH 
(J)opMHpyK)Tca HMnyjiBCti cptma (cp. Ha pnc. 8.13) c 3a^ep)KKOH, cooTBeTCTByiomeH 
250 km. B pe)KHMe PII nacTOTa cjie,noBaHH5i 333rn„ nepnon cooTBeTCTByeT 450 km 
no flantHOCTH. T.k. 3tot pokhm 3anycKa ncnojiB3yeTca npn aMnnnTy^HOM pe)KHMe 
pa6oTBi PJ1C, HMnynBCBi cpBma He (J)opMHpyK)Tca. IlepHOflBi cjie^OBaHHJi 
HMnyjiBCOB nacToro 3anycKa HI Heo^HHaKOBBi, cooTBeTCTByeT 210 km h 190 km. 
J\jik noBBinieHHH /janBHOCTH pa6oTBi CJQ\ b nacTOM 3anycKe HcnonB3yeTca pokhm 
HII, npn KOTOpOM ocymecTBnaeTCH 3a^ep}KKa 3anycKa 6jiokob KB-01 Ha 60 km. 
HMnynBCBi cpBma (J)opMHpyK)Tca c 3a^ep)KKOH 130 km b pe>KHMe m h 120 km b 
pe)KHMe mi. 

B yCTpOHCTBe CHHXpOHH3ail,HH (J)OpMHpyK)TCa CJieAyK)Hl,He BHflBI HMnyjIBCHBIX 

nocneflOBaTejiBHOCTeH: 

C2 - HMnynBCBi pe^Koro 3anycKa ^Jia BHenmnx CHereM, 

C3 - HMnynBCBi pe/iKoro h nacToro 3anycKa npHeMO-nepe^aiomeH annapaTypBi, 
C4 - HMnynBCBi pezpcoro 3anycKa ^jm BHeniHHx chctcm c yMeHBHieHHoii b ^Ba 

pa3a nacTOTOH noBTOpeHHH (pa^HOJiOKaHHOHHBix CTaHUHH MeTpOBoro ^Hana30Ha), 
C6-I (pe^KHH h nacTBiii) h C6-II (pe^KHH) - HMnynBCBi 3anycKa HH^HKaTOpHOH 

annapaTypBi, 

C7-HMnynBCBi 3anycKa annapaTypBi HIIB (6jiokob KB-01), 
C-21 - HMnynBCBi cpBma ^jm annapaTypBi HIIB (6jiokob KB-01), 

C25 - 2-KM OTMeTKH flaJIBHOCTH Ha BHeiHHHe CHCTeMBI, 
0^10/50 - 10 H 50-KM OTMeTKH flaJIBHOCTH Ha HHflHKaTOpBI. 

OyHKHHOHanBHaa cxeMa 6noKa ,3^-07 npe£CTaBJieHa Ha pnc. 8.14. 
Bjiok BKJiioHaeT b ce6a: 

CXeMy (J)OpMHpOBaHHa OTMeTOK flHCTaHHHH, 

cxeMy <J)opMHpOBaHHa nepHO^OB 3anycKa, 
reHepaTOpBi bbixouhbix HMnyjiBCOB. 

OTMeTKH flailBHOCTH (j)OpMHpyK)TCH H3 CHHyCOH^aJIBHBIX KOJie6aHHH KBapueBoro 

reHepaTOpa nacTOTOH 75 KTn,, nepnon KOJie6aHHH cooTBeTCTByeT 2 km no 
^anBHOCTH (pnc. 8.15). B ycHJiHTene-orpaHHHHTejie ocymecTBJiaeTca orpamiHeHHe 
KOJie6aHHH CBepxy. TeHepaTOp TaKTOBBix HMnyjiBCOB <J)opMHpyeT HMnynBCBi rana 
«MeaH^p», nepHOn kotopbix cooTBeTCTByeT 2-km OTMeTKaM .najiBHOCTH. 3th 
HMnynBCBi nepe3 KOHTaKT pene PI r no^aiOTCJi Ha nepBBin ^enHTenB naeroTBi c 
K03(J)(J)Hii,HeHTOM fleneHHH 5. IlepHOn HMnyjiBCOB Ha BBixone nepBoro AejiHrejra 
cooTBeTCTByeT 10 km no ^anBHOCTH. TaKTOBBie HMnynBCBi b KanecTBe 2-km otmctok 
^ajiBHOCTH (HMnynBCBi C-25) BBi^aiOTCH TaK)Ke Ha BHeiHHHe chctcmbi. Hepe3 

KaTOUHBIH nOBTOpHTeJIB HMnyjIBCBI 10-KM OTMCTOK nOCTynaiOT Ha BTOpOH ^eJIHTeJIB 

c ^eneHHeM Ha 5, Ha BBixone KOTOporo BBipa6aTBiBaeTca 50-km otmctkh ^anBHOCTH. 
^enHTejiH BBinonHeHBi Ha jK^ymnx GnoKHHr-reHepaTOpax, KOTOpBie OTKpBiBaiOTCH 



naTBiM HMnyjiBCOM h reHepHpyiOT HMnyjiBCBi c nepHO^OM b 5 pa3 6ojibihhm, hqm 
BxoAHtie (pHC. 8.16 a, 6). 

BBixo^HBie OTMeTKH ^anBHOCTH (J)opMHpyK)Tca cxeMOH, BKJnonaiomeH b ce6fl 
ochobhoh (10 km) h BcnoMoraTenBHBiH (50 km) 6noKHHr-reHepaTOpBi. 06a 
6noKHHr-reHepaTOpa hbjihbotch noBTOpHrejMMH HMnyjiBCOB 10- h 50-km otmctok 
cooTBeTCTBeHHO. HMnyjiBCBi BcnoMoraTenBHoro 6jiOKHHr-reHepaTOpa bbo^tch b 
aHO^Hyio u,enB ocHOBHoro 6jiOKHHr-reHepaTOpa, noBBiinaa ero aHOHHoe nHTaHHe, a 
cjie^OBaTejiBHO, aMnjinryny Ka>K,noH 50-km otmctkh. TaKHM o6pa30M 
o6ecneHHBaeTca rpa^aiiHa 10 h 50-km otmctok no aMnjiHTy^e. Ko3<})c|)HHHeHTBi 
fleneHHH flejiHrejieii ycTaHaBJiHBaiOTCJi perynnpOBKaMH «1 rgji» h «2#eji», 
cooTHOineHHe aMnjinry^ 10 h 50-km otmctok - perynHpOBKOH «rpa^ 0,Z^». Otmctkh 
c ocHOBHoro 6noKHHr-reHepaTOpa BBi^aiOTca Ha bbixoa 6noKa. 

PaccMOTpHM pa6oTy cxeMBi (|) op MHp o b aHHH nepHOflOB 3anycKa c noMomBio 
rpa<J)HKOB pHC.8.16. Bee nepHO^Bi 3anycKa (J)opMHpyK)TCH b kojibhc 3anycKa nyTeM 
caMOCHHxpOHH3an,HH 3aflaioiii,ero SjiOKHHr-reHeparopa 3a^ep>KaHHBiMH 

HMnyjIBCaMH. IIpH 3TOM BCe IiepHOHBI CHHXpOHH3HpyK)TC5I 10-KM OTMeTKaMH 

^anBHOCTH, cneflOBaTenBHO, ohh KpaTHBi 10km. 

BBixo^HBie HMnyjiBCBi (J)opMHpyK)Tca 3aflaK)in,HM 6noKHHr-reHepaTOpOM. Ha 
Hero nepe3 KOHTaKT pejie P16 nocTynaBOT 10-km otmctkh (pnc. 8.16 b). Ejiokhht- 
reHepaTOp 3anycKaeTca OHepe^HOH 10-km otmctkoh h BBipa6aTBiBaeT HMnyjiBC, 
KOTOpBiii nocTynaeT Ha nepBBiii KacKa^ 3a^ep)KKH (c^anracTpOH), onpenejuDi Hanaro 
3a^ep)KaHHoro HMnyjiBca (pnc. 8.16 p). B pe)KHMe PI h H KOHen, HMnyjiBca KacKa^a 

3a^ep)KKH CHHXpOHH3HpyeTCH 21 HMnyjiBCOM 10-KM OTMeTKH, a B pOKHMe PII- 26 

HMnyjiBCOM. 3a^HHM <j)pOHTOM HMnyjiBca KacKa^a 3a^ep)KKH 3anycKaeTca reHepaTOp 
npOMe>KyTOHHBix HMnyjiBCOB (pnc. 8.16 e). Cjie,noBaTejiBHO, reHepaTOp 
npOMOKyTOHHBix HMnyjiBCOB BBipa6aTBiBaeT HMnyjiBC c 3a^ep)KKOH, 

COOTBeTCTByBOHl,eH 210 KM HJIH 260 KM. 

HMnyjiBCOM reHeparopa npOMOKyTOHHBix HMnyjiBCOB 3anycKaeTca BTOpoii 
KacKa^ 3a^ep)KKH - TaK>Ke (f) anracTp oh , chhxp OHH3Hpy eMBiii 10-km OTMeTKaMH. 
^jiHTejiBHOCTB ero HMnyjiBca cooTBeTCTByeT 190 km (pnc. 8.16 tk). 3a^HHM 
(J)pOHTOM HMnyjiBca BTOporo KacKa^a 3a^ep)KKH nepe3 KaTO^HBiH noBTOpHTejiB h 
KOHTaKT pejie P1b 3anycKaeTca 3a,naioiii,HH reHepaTOp, (J)opMHpya HMnyjiBC, 
cooTBeTCTByiomHH nepHO,zry 3anycKa PI jih6o PII (pnc. 8.16 3, h). 

Pokhm 3anycKa *I BKJnonaeTca c noMomBio pejie P3. npn 3tom BMecTe c 
bbixouhbim HMnyjiBCOM 3a,naioiii,ero reHepaTOpa nepe3 KOHTaKT P36 CHHMaeTca h 
npOMOKyTOHHBra HMnyjiBC, o6BeflHHaeMBiH c ochobhbim Ha Harpy3Ke R145 (pnc. 
8.16 k). TaKHM o6pa30M, Ha Harpy3Ke R145 BBmejraeTOi jih6o nocjieflOBaTejiBHOCTB 
HMnyjiBCOB PI, PII, jih6o BMecTe c HMnyjiBcaMH PI npOMOKyTOHHBie naeroro 
3anycKa. J\uoji J\\0 ocymecTBjraeT pas^eJieHHe n,eneH 6 JiOKHHr- reHep aTOpOB 
3a^aioiii,ero h npOMOKyroHHoro. 

BBixo^HBie HMnyjiBCBi <J)opMHpOBaTejia nocTynaiOT Ha reHepaTOpBi bbixouhbix 
HMnyjiBCOB. HMnyjiBCBi tojibko pe^Koro 3anycKa npn jiio6om bkjibohchhom pe)KHMe 
nocTynaiOT Ha reHepaTOp HMnyjiBCOB C-2 (nepe3 ahou, J\10 npOMe>KyTOHHBie 
HMnyjiBCBi He npOH^yT). C reHepaTOpa HMnyjiBCOB C-2 HMnyjiBCBi nocTynaiOT Ha 
reHepaTOp HMnyjiBCOB C-4 - 6jiOKHHr-reHepaTOp, pa6oTaK)in,HH b pe)KHMe ^ejieHHa 



nacTOTBi Ha 2. CneflOBaTenBHO, oh (J)opMHpyeT HMnyjiBCBi c yzjBoeHHBiM nepHO^OM 

nOBTOpeHHH. 

HMnyjitCBi penKoro h nacToro 3anycKOB nocTynaiOT Ha reHepaTOp HMnyjiBCOB 
C-3 ajih 3anycKa npHeMO-nepeAaiomeH annapaTypBi h Ha reHepaTOp BHyTpeHHero 
3anycKa C-0. HMnyjiBCBi C-0, BO-nepBBix, CHHxpOHH3HpyK)T reHepaTOp 50-km 
OTMeTOK ^anBHOCTH, BO-BTOpBix, o6ecneHHBaK)T 3anycK reHepaTOpa HMnyjiBCOB C-7, 
B-TpeTBHx, 3anycKaK)T cxeMy 3a^ep)KKH cpBma KB pe^KHH, b -hctb epTBix , 
3anycKaK)T reHepaTOpBi HMnyjiBCOB C6-I h C6-II, B-roiTBix, 3anycKaK)T cxeMy 
3aflep>KKH 3anycKa KB b pe>KHMe MIL TaKHM o6pa30M reHepaTOp HMnyjiBCOB CO 
BBinonHaeT (JjyHKHHio BHyTpeHHero pa3MHO>KeHHH 3anycKOB. 

CxeMa 3a/iep)KKH cpBma KB pe/iKHH npencTaBJiaeT co6oii >K^yiu,HH 

MyjIBTHBH6paTOp, flJIHTeJIBHOCTB HMnyjIBCa KOTOpOrO CHHXpOHH3HpyeTCH 50-KM 

OTMeTKaMH. Oh 3anycKaeTca HMnyjiBcaMH C-0, 3aicaHHHBaeT cbobo pa6oTy rorroH 50- 
km OTMeTKOH, T.e. (J)opMHpyeT HMnyjiBC c 3a#ep>KKOH 250 km. 3tot HMnyjiBC 
no^aeTca Ha reHepaTOp HMnyjiBCOB C-2 1 . 

B pe>KHMe nacToro 3anycKa BKJiiOHaeTCH pene P4. Ero KOHTaKTaMH P46 
noflKJiiOHaeTCH cxeMa 3a^ep)KKH cpBma KB nacTBiii. OHa 3anycKaeTca HMnyjiBCOM 
C-7, a fljiHTenBHOCTB ee HMnyjiBca CHHxpOHH3HpyeTca 10-km OTMeTKaMH. CxeMa 
cpa6aTBiBaeT c npHxonoM TpHHa^HaToii 10-km otmctkh, (JjopMHpya HMnyjiBC cpBma 
c 3aflep>KKOH 130 km. 

IlpH BKJiiOHeHHH pe)KHMa HII cpa6aTBiBaeT pene P2 h KOHTaKTaM P26 
noAKJHonaeT cxeMy 3a^ep)KKH 3anycKa KB Ha 60 km. 3thm HMnyjiBCOM 3anycKaeTca 
reHepaTOp HMnyjiBCOB C-7. 3a^ep>KaHHBiM HMnyjiBCOM C-7 3anycKaeTca cxeMa 
3a^ep)KKH cpBiBa KB nacTBin, KOTOpaa b stom pe>KHMe 3aflep>KHBaeT HMnyjiBC cpBiBa 
Ha 120 km h 3tot HMnyjiBC 3anycKaeT reHepaTOp HMnyjiBCOB C-21. 

TeHepaTOpBi HMnyjiBCOB C6-I h C6-II 3anycKaK)TCH HMnyjiBCOM C-0 nepe3 
jihhhk) 3a^ep)KKH Yl , 3a/iep}KKa b KOTOpoii ycTaHaBUHBaeTca c yneTOM 
3ana3flBiBaHHa cnrHanoB npn o6pa6oTKe b npHeMO-nepeflaiomeH annapaType. 
HMnyjiBC C6-I (J)opMHpyeTca b pe>KHMe pe^Koro h nacToro 3anycKa, a HMnyjiBC C6- 

II TOJIBKO B pe^KOM. HCKJHOHCHHe npOMOKyTOHHOrO HMnyjIBCa npH (j)OpMHpOBaHHH 

pe^Koro 3anycKa C6-II ocymecTBJiaeTCfl c noMonrBK) HMnyjiBca BTOporo KacKa^a 
3a^ep)KKH, KOTOpBiii CHHMaeTca c KaTOHHoro noBTOpHTena Ha reHepaTOp C6-II. 
IIpHHH,Hn HCKJHoneHHa npOMOKyTOHHoro HMnyjiBca nojiCHaeTCs rpa<J)HKaMH pnc. 
8.17. T.k. npOMOKyTOHHBiii HMnyjiBC (BMecTe c ^pyrHMH HMnyjiBcaMH) 3a,nep)KaH b 
jihhhh 3a^ep)KKH Yl , oh nona^aeT b pacnrapeHHBiH HMnyjiBC KacKa^a 3a^ep>KKH h 
6naHKHpyeTca Ha Bxo^e reHepaTOpa. 

BHeniHHH 3anycK BKJiiOHaeTCH nepeKJHOHaTeneM Ha nepe^HeH naHenn 6noKa. 
IlpH 3tom 3anHTBiBaeTca pene PI. Ero KonraKTOM P1b pa3MBiKaeTca kojibho 
3anycKa, KOHTaKTOM P16 3aMBiKaeTca u,enB «3anycK bhchihhh» Ha 3a^aiOHi,HH 
reHepaTOp h oh noBTOpaeT HMnyjiBCBi BHenmero 3anycKa. KoHTaKTOM Plr 

OTKJIIOHaeTCH C06CTBeHHBIH KBapH,eBBIH reHepaTOp OTMeTOK flaJIBHOCTH, a Ha bxoh 

nocTynaiOT BHeniHHe 10-km otmctkh. Ohh noBTOpaiOTca nepBBiM ^ejiHTeneM 
(6noKHHr-reHepaTOpOM). B pe)KHMe BHeniHero 3anycKa mojkct 6bitb HcnonB30BaH 
nacTBiii 3anycK, t.k. pa6oTaeT nepBBiii KacKa^ 3a^ep)KKH h npOMOKyTOHHBiii 
6noKHHr-reHepaTOp . 



9. CHCTEMA CHHXPOHHO-CJIE^mEH nEPE^A^H BPAIU,EHHH 
AHTEHHM (CCn) 



9.1. Ha3HaneHHe, oGmaa xapaicrepHCTHKa h cocTaB chctcmbi CCII 

CncTeMa CCII npeflHa3HaHeHa ajih: 
flHCTaHu,HOHHOH nepe^aHH yrna noBOpOTa aHTeHHoii chctcmbi PJIC Ha 
HH^HKaTOpHBie ycTpOHCTBa, HP3 1JI22, paflHOTpaHCJiflHHOHHyio jihhhk) 1PJI51M2 
h BHeniHHe chctcmbi, 

BBipa6oTKH 3aflaK)iu,Hx HanpH)KeHHH fljia (J)opMHpOBaHHa MacniTa6HBix otmctok 
a3HMyTa h ceKTOpOB cneHHajiBHBix pokhmob 3amHTBi ot caMOHaBOnamiixcji 
CHapa^OB. 

CncTeMa CCII coctoht H3 flByx HacTeii: chjioboh h 3JieKTpHHecKOH. 

CHJiOBaa CCII o6ecneHHBaeT BpameHHe otkjioh5iiohi,hx KaTyineK HH^HKaTOpOB 
KpyroBoro o630pa niKa(J)OB HKO-2M, ,ZiyC-4M, HH^HKaTOpOB KOMaH^Horo nyHKTa 
h conparaeMOH PJIC 11-18 (II-12HII) chhxpohho h CHH(J)a3HO c BpameHHeM 
npHeMO-nepe^aiomeH Ka6HHBi PJIC, a Taioice BpameHHe ocen ^aTHHKOB 
3neKTpHHecKOH CCII. 3neKTpHHecKaa CCII Bbipa6aTBiBaeT 3a,naioiii,He Hanpa)KeHHH 
fljia <J)opMHpOBaHHa HMnyjiBCOB «CeBep» h MAH, MacniTa6HBix otmctok a3HMyTa h 
nepe^aHH a3HMyTa Ha pa,nHOTpaHCJi5iii,HOHHyio jihhhk) 1PJI52M2. 

CncTeMa CCII ^oiDKHa ynoBJieTBOpflTB cjie,nyioiii,HM ochobhbim Tpe6oBaHH5iM: 

1) o6ecneHHBaTt Tpe6yeMyio tohhoctb cnoKeHHa, t.k. OHa HenocpencTBemio 
BJinaeT Ha tohhoctb H3MepeHHa a3HMyTa Henen; 

2) fljiHTenBHOCTB nepexo^HBix npoueccoB b chctcmc ^oiDKHa o6ecneHHBaTB 

6BICTpOe BXO>KfleHHe B CHHXpOHH3M npH KpaTKOBpeMeHHBIX H3MeHeHHHX CKOpOCTH 

BpameHHfl, HanpHMep, non bjihhhhcm BeTpOBBix Harpy30K; 

3) CHCTeMa jiojitkhsl 6bitb yeroiiHHBOH, HCKJiK)HaK)H],eH nepeperynHpOBaHHe, 
caMOB036y>KfleHHe; 

4) tohhoctb <J)opMHpOBaHHH otmctok a3HMyTa floiDKHa o6ecneHHBaTB 
Tpe6yeMyK) tohhoctb H3MepeHHH a3HMyTa. B CHCTeMe otmctkh a3HMyTa 

(J)OpMHpyK)TCa H3 MaCHITa6HBIX a3HMyTaJIBHBIX HMnyjiBCOB (MAH), CJie^OBaTeJIBHO, 
TOHHOCTB (J)OpMHpOBaHHH OTMCTOK a3HMyTa OnpefleJIHCTCH TOHHOCTB K) 
(J)OpMHpOBaHHH MAH. 

B npouecce pa6oTBi PJIC hco6xohhmo nocToaHHoe cnoKemie yrna noBOpOTa 

OTKJIOroilOIHHX KaTyHICK HHflHKaTOpOB 3a a3HMyTaiIBHBIM nOJIOKCHHCM aHTCHHBI, 

t.c CHCTeMa jiojdkhsl 6bitb Gneflflmeii. TnnoBafl cjieflflmaa CHCTeMa npencTaBJiJieT 
co6oh 3 aMKHyry K) CHCTeMy aBTOMaTHnecKoro peryjinpOBaHHa, KOTOpaa ^oiDKHa 
coflep)KaTB cneflyK)H],He 3jicmchtbi (pnc. 9.1): H3MepHTenBHoe ycTpoiicTBO, 
ycHUHTenBHoe ycTponcTBO, HcnonHHTenBHoe yerpoiiCTBO h o6teKT peryjiHpOBaHHa. 
H3MepHTenBHoe ycTpoiicTBO ocymecTBJiJieT H3MepeHHe a3HMyTanBHoro 
paccorjiacoBamm bxohhoh p BX h bbixohhoh p BUX ocen. HcnonHHTenBHoe ycTpoiicTBO 
ocymecTBJifleT noBOpOT bbixohhoh och p BbIX , yMeHBHiaa a3HMyTanBHoe 
paccornacoBaHHe p paC c flo Hyna, oflHOBpeMemio H3Meroi5i a3HMyT och o6teKTa 
peryjiHpOBaHHa. ycHUHTenBHoe ycTpoiicTBO ycnnHBaeT paccornacoBaHHe no 

BeJIHHHHBI, Heo6xOflHMOH flJIJI CTO 0Tpa60TKH. 



B KanecTBe H3MepHTentHoro ycTpoiiCTBa b CHII HcnonB3yK)T cenBCHHHyK) napy 
(cenBCHH-^aTHHK, cenBCHH-npHeMHHK). CenBCHH - sjieRTpHHecKaa ManiHHa 
nepeMeHHoro TOKa, npe#Ha3HaHeHHafl nepe^anH BpameHHH ocefi, He CBjnaHHBix 
MexaHHnecKH. Ccjibchh HMeeT poTop h CTaTop. Potop HMeeT, KaK npaBHno, o^Hy 
o6MOTKy, a CTaTop - Tpex(J)a3HyK) o6MOTKy. CTaTOpHBie o6motkh cejiBCHH-flaTHHKa 
h cenBCHH-npHeMHHKa 3JieKTpHHecKH coeAHHaK)Tca Apyr c flpyroM. 

CCII MO)KeT 6bitb flByx thiiob: HH^HKaTOpHaa (pnc. 9.2) h TpaHC(J)opMaTOpHaa 

(pHC. 9.3). OHH OTJIHHaKDTCH CIIOCO6OM HCnOJIB30BaHHa pOTOpHBIX 06MOTOK 
CeJIBCHHOB. 

B HH^HKaTOpHOH CCII pOTOpBI 06OHX CeJIBCHHOB 3anHTBIBaK)TCH nep eMeHHBIM 

onopHBiM HanpiDKeHHeM nacTOTBi 50 Tn,. B pOTOpHoii o6motkc cejiBCHH-^aTHHKa 

(J)OpMHpyeTCH MarHHTHBffl nOTOK, BeKTOp KOTOpOrO nOBOpaHHBaeTCH C nOBOpOTOM 
pOTOpa. 3THM MarHHTHBIM nOTOKOM HaBOAflTCfl TOKH B CTaTOpHBIX o6MOTKax KaK B 

TpaHC(J)opMaTope h cooTHOineHHe sthx tokob onpe/iejiaeTCH opHeHraHHeii BeKTOpa 
MaraHTHoro noTOKa pOTOpa. 3th tokh npOTeKaroT nepe3 CTaTOpHBie o6motkh 
cenBCHH-npHeMHHKa, o6ecneHHBaa (J)opMHpOBaHHe pe3yjiBTHpyK)mero MaraHTHoro 
noTOKa, OTHOCHTenBHO BeKTOpa KOTOporo noBOpanHBaeTca pOTOp ccjibchh- 
npHeMHHKa ^o cornacoBaHHoro nono)KeHHH p BHX = P BX . TaKaa cxeMa othochtch k 
KJiaccy 3neKTpHHecKHx, ho He chjiobbix. OHa HcnonB3yeTCH b PJIC b MexaHH3Max 
HaKJiOHa aHTeHH. 

TpaHC(j)opMaTOpHaH CCII OTJinnaeTca ot HH^HKaTOpHOH TeM, hto onopHoe 
HanpH>KeHHe noflaeTCfl tojibko Ha pOTOp cenBCHH-^aTHHKa. B pe3ynBTaTe nepe^aHH, 
aHanorHHHOH c npeziBiflymeii, b pOTOpHoii oGmotkc cenBCHH-npHeMHHKa HaBOznrrcfl 
3J\C, BenHHHHa KOTOpon nponopH,HOHaiiBHa yniOBOMy paccorjiacoBamno pOTOpOB 
Pbbix - Pbx. 3to Hanpa)KeHHe mojkct 6bitb HcnonB30BaHO b chjioboh CCII BpameHHH 

OTKJIOHflK)III,HX KaTyHieK HKO. 

CTpyKTypHaa cxeMa CCII npe#CTaBJieHa Ha pnc. 9.4. 

H3MepHTenBHoe 3bcho cejiBCHH-,naTHHK - cenBCHH-npHeMHHK npeo6pa30BBiBaeT 
yrnoBoe paccornacoBaHHe aHTeHHBi h OTKJioronomeH KaTyniKH b HanpjDKeHHe 
paccornacoBaHHa. 3to HanpjDKemie nacTOTBi 50 Th, ycnnHBaeTca b cepBoycHJiHrejie 
AO 3HaneHHa, Heo6xo,HHMoro .hjm Bpamemifl 3JieKTponBHraTejni. SjieKTponBHrarejiB 
BpamaeTca b CTOpOHy yMeHBHieHHa yrjiOBoro paccornacoBaHHa, Bpamaa nepe3 
pe^yKTOp OTKJiOHaK)Hi,yK) KaTyHiKy h pOTOp cenBCHH-npHeMHHKa. HanpH)KeHHeM 
paccornacoBaHHa 3anHTBiBaeTca sjieKTpoflBHrarejiB h sthm Hanp^DKemieM 
onpeflejiaeTCH ckopoctb ero Bpamemifl co^. H3MepaeMBiM napaMeTpOM chctcmbi 
HBJiaeTca yroji noBOpOTa (a3HMyT) 

P = J t co flB (t)dt . 

CneAOBaTenBHO, 3JieKTpoflBHraTejiB aBJiaeTca HHrerpHpyiomHM sjieMenroM, a 
CHCTeMa CCII - acTaraHecKaji. IIopjmoK acTaTH3Ma onpeflejiaeTCH kouhhcctbom 

HHTerpHpyK)Hl,HX 3JieMeHTOB. B flaHHOH CHCTeMe OH O^HH, CJieAOBaTeJIBHO, 3TO 

acTaTHnecKaa CHCTeMa c acTaTH3MOM nepBoro nopa/pca. 

H3 TeopHH CHCTeM aBTOMaTHnecKoro perynHpOBaHHH h3bcctho, hto ajm 
noflflep)KaHHa npouecca perynHpOBaHHH Ha BBixo^e chctcmbi ^oidkho 6bitb 
onpefleneHHoe paccornacoBaHHe (onraGKa), oGecnenHBaromee peryjinpoBaHHe. B 
CTaTHnecKOH CHCTeMe (6e3 HHrerpHpyromero sjieMenra) 3to paccornacoBaHHe 



(oniHGica) 6tma 6bi no yrjiy. B acTaraHecKOH CHCTeMe cymecTByeT onin6Ka no 

CKOpOCTH AODpacc, KOTOpOe B yCTaHOBHBHieMCfl pOKHMe OCTaeTCH nOCTOaHHOH, 

o6ecneHHBaK)m,en anoKeHne no yray. 

OCHOBHBIMH XapaKTepHCTHKaMH CHCTCMBI CCII KaK CHCTCMBI aBTOMaTHHCCKOrO 

peryjinpOBamra, 5ibji5iiotc5i ycTonnnBOCTB, ckopoctb OTpa6oTKH yrna 
paccornacoBaHna n tohhoctb anoKeHna. YcTonHnBOCTB npennonaraeT HCKJnoHeHne 
3HaHHTejiBHBix nepeKOJieGaHnii n caMOB036y>K,neHH5i chctcmbi. Ckopoctb OTpa6oTKH 
onpcuenfleTCfl HHepHnomiocTBio sjieMenroB chctcmbi. Han6onee HHepnnoHHBiM 
3neMeHTOM HBJiaeTCH 3JieKTpOABnraTejiB. Hhcphhohhoctb chctcmbi b 3HaHHTejiBHon 
Mepe onpenejuieT tohhoctb OTpa6oTKH yrna paccornacoBaHna. 

IloBBinieHHe tohhocth chctcmbi ^ocTnraeTca cjie/ryiomHMH MepaMn: 

1) yBenHHeHneM ycnneHna cnmajiOB paccorjiacoBamra, 

2) npHMeHeHneM ^ByxKaHanBHBix chctcm anoKeHHJi, 

3) npHMeHeHneM KOppeKTHpyiomnx 3BeHBeB. 

npn yBenHHeHHH ycnneHna yMeHBniaeTca HHrepBan cp a6 arBiB aHH^ chctcmbi 
(pHC.9.5). O^HaKO 6ohbihoh K03(J)(j)Hn,HeHT ycHJieHHH Be^eT k chhjkchhio 
ycTOHHHBOCTH CHCTeMBi h mojkct 6bitb npHMeHeH b orpaHHHeHHBix npenejiax. 

^ByxKaHanBHBie chctcmbi cjiokchh^ npHMeranoTOi bo Bcex PJ1C. npHHunn hx 
pa6oTBi noacHHeTCH rpa(J)HKaMH pnc. 9.6. Cjiokchhc ocymecTBJiaeTCH no ^ByM 
KaHanaM - rpy6oMy h TOHHOMy. KaHan rpy6oro OTcneTa (rO) oGecnennBaeT 
OflH03HaHHOCTB no a3HMyry, ho HMeeT Manoe 3HaHeHne HanpjDKeHna 
paccornacoBaHna b oGjiaera Hyjia. KaHan TOHHoro OTcneTa (TO) HMeeT GojiBinyio 
nyB CTBHTenBHO ctb (6ojiBHiee HanpiDKemie paccorjiacoBamifl b o6nacTH Hyjui), 
o6ecneHHBaa BBicoKyio tohhoctb cjiokchhh. 0;nnaKO oh o6na^aeT 

HeOAH03HaHHOCTBK) OTCHCTa. Il03T0My B CHCTeMe OCyiH,CCTBJUieTC5I aBTOMaTHHeCKOe 

nepeKJiiOHeHHe KaHanoB. npn paccorjiacoBamiH 6onee 2-3° (npn bkjhohchhh 
BpameHHH, 6ojibihhx BeTpOBBix Harpy3Kax h T.n.) BKJHonaeTCfl KaHan TO, npn 
mchbhihx paccornacoBaHHax - KaHan TO. B ycraHOBHBHieMCs pe>KHMe pa6oTaeT 
tohhbih KaHan. 

KoppeKTHpyiomne 3bchbh y CTaHaB jihb aK)TC>i Rim ynyHHieHHa .unHaMnnecKHx 

CBOHCTB CHCTCMBI. B CCII HCnOJIB3yeTCH KOppCKTHpyiOmee 3BCHO B BH^e 

AH(J)(J)epeHn,Hpyioiii,eH nenn, bkjibohchhoh b TpaKT npaMon cbh3h TaK, hto CHman 
paccornacoBaHna CKJia^BiBaeTCH c flH(j)(J)epeHH,HpOBaHHBiM CHmanoM. TaKoe 
KOppeKTHpyiomee 3bcho o6ecneHHBaeT noBBinieHne HyBCTBHTenBHOCTH h 
yMeHBHieHHH nepeperyjiHpOBaHHH. HpnHnHn pa6oTBi KOppeKTHpyiomeii nenn 
noacHHeTCH rpa<j)HKaMH pnc. 9.7. 

TapMOHHHecKH H3MeHaioiii,eeca HanpjDKeHHe paccornacoBaHHH U c CKJiaflBiBaeTca 

c HanpH)KeHHeM flH(J)(J)epeHn,Hpyioiii,eH nenn ^ c . B pe3yjiBTaTe cjiokchhh 

dt 

HanpH>KeHHe paccornacoBaHna b o6nacTH Hyjia At 3HaHHTenBHO yBenHHHBaeTCH, 
noBBiniaeTCH HyBCTBHTenBHOCTB chctcmbi. npn nepexone HanpiDKemifl U c (6e3 
AH(j)(J)epeHH,Hpyioiii,eH nenn) nepe3 HyjiB b momcht BpeMeHH ti cncTeMa mojkct 
npOHTH cornacoBaHHoe nonoKeHne, Hanp^DKeHHeM npOTHBonojiOKHoii nonapHOCTH 
B03BpaTHTBca, CHOBa npOHTH cornacoBaHHoe nojio>KeHHe, T.e. B03HHKaeT 
nepeperyjiHpOBaHHC B cnny Toro hto npn nepexone nepe3 HyjiB HanpjDKemie 



AH(J)(J)epeHiiHpyK)meH HenH OTpHuaTejiBHoe, bo3mo>khoctb nepeperyjiHpOBaHHH 
yMeHtinaeTca. 

OnraSica cjiokchha chctcmbi CCII no a3HMyTy He npeBBiinaeT 6', BpeMa 
Bxo)K/ieHHH b CHHxp0HH3M He 6onee 15 c. 

AnnapaTypa CCII, KpOMe 6noKa rnaBHBix ^aTHHKOB 39P^05 (b PJIC paHHHx 
MO^H(j3HKaH,HH - 6jiok 0^-02), pa3Mein,eHa b ManiHHe N2 (HH/nncaTOpHOH). B 
cocTaB CHCTeMBi CCII Bxofljrr: 

6jiok rnaBHBix ^aTHHKOB 39P,ZI05, pacnojiOKeHHBiii b ManiHHe Nl (npneMO- 
nepe^aiomeH Ka6nHe). Ocb 6noKa MexamiHecKH CBjnaHa c ocbk) BpameHHJi Ka6nHBi; 

6jiok HMHTaTOpa Bpani,eHHH HB-M, pacnojiOKemiBiH b niKa(J)y CCII. Oh 
npeAHa3HaHeH ^na oGecneHemra pa6oTBi chctcmbi (BpameHHfl otkjiohjhoihhx 
KaTynieK HKO h (J)opMHpOBaHHH MacnrraGHBix otmctok a3HMyTa) npn 
BBIKJHOHCHHOM BpameHHH IIIIK; 

6JI0K BTOpHHHBIX flaTHHKOB B^-1M, pacnojiOKeHHBiii B HIKa(J)y CCII. Oh 
npeAHa3HaneH ^na BBipa6oTKH Hanpa)KeHHH chjioboh CCII h CHraanoB 

CHHXpOHH3aU,HH (J)OpMHpOBaTeJieH MaCHITa6HBIX OTMeTOK a3HMyTa, a TaioKe 

BpameHHH ocen flarHHKOB (J)a30BOH CCII annapaTypBi paflHOTpaHCJiflHHOHHOH 
jihhhh; 

6jiokh cepBOHBHraTeneii BCM-06, pacnojiOKemiBie b 6noKax sneicrpoHHO- 
nyneBBix Tpy6oK TH-1 niKa<J)OB J\YC-4M h HKO-2M. Ohh co^ep>KaT 
HcnonHHTenBHyK) nacTB chctcmbi, BpamaioiiiyK) OTKJioroiiomHe KaryniKH 
3JieKTpOHHO-nyHeBBix Tpy6oK HKO; 

6jiokh cepBoycHUHTeneH YC, pacnojiOKemiBie b niKa(J)ax J\YC-4M h HKO-2M. 
Ohh npeAHa3HaHeHBi ^Jia ycHJieHHa HanpiDKeHHA paccornacoBaHHa chctcmbi ,zj,o 
BenHHHHBi, Heo6xoflHMOH fljia pa6oTBi 3JieKTpOABHraTejieH Bpamemifl 

OTKJIOHfllOmHX KaTyHICK HKO H BTOpHHHBIX flaTHHKOB GjioicaB^- 1M; 

yCTpOHCTBO (J)OpMHpOBaHHa a3HMyTaJIBHBIX MCTOK H CneH,HaJIBHBIX pOKHMOB B 

6noKe xpOHH3au,HH 39YO02, oGecnenHBaiomee (JtopMHpOBaHHe HMnyjiBCOB 
«CeBep» h MAH, 5° h 30° otmctok a3HMyra h ceKTOpOB cneHHajiBHBix pokhmob 

3aiH,HTBI OT CaMOHaBOA«Hl,HXCH CHapflflOB. HpHHHHn pa60TBI yCTpOHCTBa 
(J)OpMHpOBaHHH a3HMyTaJIBHBIX MCTOK H CneHHaJIBHBIX pOKHMOB nO,Hpo6HO H3JIO>KeH 

b pa3flene 8 h 3#ecB He npHBOflHTOi. 

CncTeMa CCn mojkct pa6oTaTB b flByx pOKHMax - «Pa6oTa» h «HMHTau,HH», 
3a^aBaeMBix nepeKJiiOHaTejieM «Pa6oTa-HMHTaHH5i» Ha nepe^HeH naHenn 6noKa 
HB-M. 

B pe)KHMe «Pa6oTa» (npn BpameHHH nnK) 3aflaiomHe HanpjDKeHHH CCn, 
b Bip a6 aTBiB aeMBi e 6jiokom rnaBHBix .naTHHKOB 39P^05, TpaH3HTOM nepe3 6jiok HB- 
M nocTynaiOT Ha 6jiok btophhhbix ^aTHHKOB B^-1M. 

B pe)KHMe «HMHTau,Ha» Hanpa>KeHHH CCn BBipa6aTBiBaiOTca b Gnoice HB-M, 

KOTOpBIH COflep>KHT TaKHe me CCJIBCHH-,HaTHHKH, HTO H B 6jIOKe TJiaBHBIX flaTHHKOB. 

Ohh npHBOflflTCJi bo BpameHHe ManoMomHBiM sjieKTponBHrarejieM, 
pacnojio>KeHHBiM b tom tkq 6jiokc 

9.2. CrpyKTypHaa cxeMa chctcmbi CCn 



OrpyKTypHafl cxeMa chctcmbi CCII npe/iCTaBJieHa Ha pnc.9.8. 

npHHi],Hii pa6oTti chjioboh CCII ocHOBaH Ha HcnonB30BaHHH cenBCHHHOH napBi 

CeJIBCHH-^aTHHK-CeJIBCHH-npHeMHHK, TpeX(J)a3HBie CTaTOpHBie 06MOTKH KOTOpBIX 
3JieKTpHHeCKH COeflHHeHBI MQTKffy C060H. POTOpBI CCJIBCHH-^aTHHKOB 3anHTBIBaiOTOI 

onopHBiM CHHycoH^aiiBHBiM Hanp^DKeHHeM nacTOTBi 50 Th,. IIpH BpamemiH 

aHTeHHBI CeJIBCHH-^aTHHKH, pOTOpBI KOTOpBIX BpamaiOTCfl C COOTBeTCTByK)Hl,HMH 

CKOpocTHMH, BBipa6aTBiBaK)T b pOTOpax cenBCHH-npHeMHHKOB Hanpa>KeHHH, 
nponopH,HOHajiBHBie yrnoBOMy paccorjiacoBamno MOK^y ocamh pOTOpOB ccjibchh- 
^aTHHKOB h cenBCHH-npHeMHHKOB. 3th HanpjDKemra, ycnjieHHBie b 
cepBoycHUHTene, HcnonB3yK)Tca fljw nnraHHfl 3JieKTpOABHraTejieii BpameHHfl 
OTKJioronoinnx KaTyHieK HKO. 3neKTpoflBHraTejiH ocyinecTBJunoT BpameHHe 
OTKJioronomHx KaTynieK b CTOpOHy yMeHBineHHfl yrjiOBoro paccorjiacoBamui. 

Bjiok rnaBHBix ^araHKOB 39P^05 ycTaHOBJieH Ha TOKOCBeMHHKe IIIIK h 
conparaeTCH c BpamaioineHCJi ocbbo TOKOCBeMHHKa. Bjiok BKjnonaeT b ce6a ppe 
napBi cenBCHH-flaTHHKOB: 

cejiBCHH-^aTHHKH rpy6oro OTcneTa CC1 h TOHHoro OTcneTa CC2, pOTOpBI 
KOTOpBix 3anHTBiBaiOTca onopHBiM HanpjDKeHHeM nacTOTBi 50 Th, h BpamaiOTCJi c 
nepeAaTOHHBiM OTHOineHHeM 1:1 h 36:1 cooTBeTCTBeHHO. 3th ccjibchhbi 
HcnojiB3yiOTCH b CCII PJIC; 

cenBCHH-flaTHHKH rpy6oro OTcneTa CC4 h TOHHoro OTcneTa CC5, pOTOpBI 
KOTOpBix 3anHTBiBaiOTca onopHBiM Hanpa>KeHHeM nacTOTBi 400 Th, h BpamaiOTCJi c 
nepeAaTOHHBiM OTHOineHHeM 1:1 h 23:1 cooTBeTCTBeHHO. 3th ccjibchhbi 
HcnojiB3yiOTCH fljia nepe^anH BpameHHH Ha HP3 1 JI22. 

B 6jiOKe rjiaBHBix ^aTHHKOB 0^-02 OTcyTCTByiOT cejiBCHH-^aTHHKH CC4, CC5. 
Hanp5DKeHH5i co CTaTOpHBix o6motok cejiBCHHOB CC1 h CC2 no^aiOTCH Ha 6jiok 
HB-M Ha nepeKJHOHaTejiB «Pa6oTa-HMHTan,Ha» h b nojiOKemiH nepeKJiiOHaTejra 
«Pa6oTa» - TpaH3HTOM Ha craropHBie o6motkh cejiBCHH-npHeMHHKOB TO h TO 

6jIOKa BTOpHHHBIX flaTHHKOB B^-1M. 

B nojio>KeHHH nepeKJnoHaTejia «HMHTan,Ha» Ha cejiBCHH-npHeMHHKH TO h TO 
6jiOKa B^-IM no^aiOTca Hanpa>KeHHa ot napBi cejiBCHH-^arnHKOB TO h TO 6jiOKa 
HMHraropa BpameHHa. PoTOpBi sthx cejiBCHH-^aTHHKOB npHBOHHTca bo BpameHHe 
3JieKTpOABHraTejieM. 3jieKTponBHraTejiB nepe3 pe^yKTOp BpamaeT pOTOpBI 

CeJIBCHHOB CO CKOpOCTBK), COOTBCTCTByK)Hl,eH CKOpOCTH 6 06/MHH H nepeflaTOHHBIM 

OTHOineHHeM 1:1 h 36:1. 

HanpjDKeHHH paccorjiacoBamm c pOTOpHBix o6motok cejiBCHH-npHeMHHKOB TO 
h TO 6jiOKa btophhhbix ^aTHHKOB B^-IM nonaiOTCJi Ha 6jiok cepBoycHJiHTejia YC. 
Bjiok cepBoycHJinrejui npenHa3HaHeH ^Jia ycnjieHHa Hanpa>KeHHH paccorjiacoBamM 
rpy6oro h TOHHoro KaHanoB h pjm nepeKjnoneHHfl rpy6oro h TOHHoro KaHanoB b 
3aBHCHMOCTH ot bcjihhhhbi yraa paccorjiacoBaHHJi. IIpH yraax paccorjiacoBaHHH 
6ojiee 2,5-6° cjiokchhc o cyme ctb jiaeTOi no KaHany rpy6oro OTcneTa, npn mchbhihx 
yraax paccorjiacoBaHHa - no KaHany TOHHoro OTcneTa. 

3jieKTpoflBHraTejiB 6jiOKa B^-IM nepe3 pe^yKTOp BpamaeT btophhhbic 

AaTHHKH: 

cejiBCHH-flaTHHKH TO h TO c nepeflaTOHHBiM OTHonieHHeM 1:1 h 36:1 
cooTBeTCTBeHHO, o6ecnenHBaioinHe nepe^any BpameHHJi Ha OTKnoronomne KaTyniKH 



HHflHKaTOpHtix niKa<J)OB ,HyC-4M h HKO-2M PJ1C h Ha HH^HKaropHBie ycTpOHCTBa 
conparaeMBix chctcm, 

(JjopMHpOBaTenH HMnyjiBCOB «CeBep» h MAH c nepe/iaTOHHBiM OTHOineHHeM 
1:1 h 64:1 cooTBeTCTBeHHO, npeflHasHaneHHBie ^jih (J)opMHpOBaHHH MacniTa6HBix 
OTMeTOK a3HMyTa h ceKTOpOB cnen,HajiBHBix pokhmob, 

CHHycHO-KOCHHycHBie ManiHHBi CK-Mr rpy6oro h TOHHoro otchctob c 
nepe^aTonHBiM OTHOineHHeM 1:1 h 13:1 ajih BBipa6oTKH HanpiDKeHHfl a3HMyTa b 

paflHOTpaHCJIflHHOHHOH JIHHHH 1PJ151M2. 

CTaropBi cenBCHH-^aTHHKOB TO h TO 6noKa B^-IM aneicrpHHecKH CBA3aHBi co 
CTaropaMH cenBCHH-npHeMHHKOB TO h TO 6jiokob cepBOHBHrarejui BCM-06 
niKa(J)OB J\YC-4M h HKO-2M. HanpjDKeHHflMH paccorjiacoBamra c ccjibchh- 
npHeMHHKOB, ycHJieHHBiMH b aHanorHHHBix 6noKax cepBoycHUHTeneH YC, 
ynpaBJiaiOTCH 3JieicrpoflBHraTejiH 6jiokob BCM-06, KOTOpBie nepe3 pe^yicropBi 
BpamaiOT OTKJiOHaK)mHe KaTyniKH HKO. 

OopMHpOBaTenH HMnyjiBCOB «CeBep» h MAH BBipa6aTBiBaK)T CHinajiBi 
«CeBep» (oflHH 3a o6opOT aHTeHHBi) h MAH (4096 3a o6opOT aHTeHHBi) b BH^e 
kojiokojibhbix BH^eoHMiiynBCOB. OopMHpOBaTenH (pHC. 9.9.) npencTaBJiaiOT co6oii 

flHCKH C npOpe3HMH, BpaiIl,aiOIIl,HeC5I B IIpOMOKyTKe MQTKffy 3JieKTpHHeCKHMH 

naMnaMH h (J)OTOflHOflaMH. npH npoxo>KfleHHH npope3H (Jjotohho^ 3acBeHHBaeTca h 
Ha BBixo^e BBipa6aTBiBaeTca CHraan. J\jw cornacoBaHHH BBixonHoro conpOTHBJieHHa 
<J)otoahoaob c Harpy3KOH b u,enH CHraanoB «CeBep» h MAH bkukdhchbi 

3MHTTepHBie nOBTOpHTCJIH. 

^hck MAH HMeeT 64 npope3H h BpamaeTca c nepe,naTOHHBiM oTHonieHHeM 64: 1, 
TaK hto 3a o6opOT Bpani,eHHa aHTeHHBi (J)opMHpyeTca 64x64=4096 HMnyjiBCOB 
MAH. 

B 6noKe npHMeHeHa 3neKTpOMexaHHHecKaa CHCTeMa CHHxpOHH3au,HH cnraana 
«CeBep» c o/iHHM H3 CHraanoB MAH. J\jik 3Toro (Jjotoahoa CHraana «CeBep» 

BKJIKDHeH nOCJieflOBaTeJIBHO C flOnOJIHHTeJIBHBIM (J)OTOflHOflOM, yCTaHOBJieHHBIM Hafl 

yAJiHHeHHoii nacTBK) npope3H /nicica MAH. npH coBnafleHHH npope3H .nncica 
«CeBep» c y^nHHeHHOH npope3BK) flncica MAH <J)opMHpyeTca cnraan «CeBep», 
aBJiaK)Hi,HHCH HananoM OTcneTa a3HMyra. 

CHraanBi «CeBep» h MAH nocTynaiOT Ha ycTponcTBO <J)opMHpOBaHHfl mctok 
a3HMyra h cnen,HajiBHBix pokhmob 6noKa xpOHH3au,HH 39YO02. 

CHHycHO-KOCHHycHBie ManiHHBi CK-Mr npenHa3HaHeHBi BBi^anH 
HanpH)KeHHH a3HMyTa Ha nepe,naioiii,HH niKa(J) pa^HOTpaHCJiaitHOHHOH jihhhh n-11- 
4. 

CnHycHaa h KOCHHycHaa o6motkh Ka>Kfloro H3 ^aTHHKOB nHTaiOTOi 
HanpjDKeHHAMH nacTOTBi 43 Th,, nocTynaiomHMH ot HiKacj)a n- 1 1 -4 h cuBHHyTBiMH 
no 4>a3e Ha 90° o^,ho no OTHonieHHK) k ^pyroMy. Ha BBixo^e ^aTHHica rpy6oro 
OTcneTa nojiynaeTca HanpjDKemie c nocTOflHHoii aMnjiHTy^on, a <J)a3a ero 
onpeflejiaeTCH yrnoM noBOpOTa aHTeHHBi PJ1C. BBixo^Hoe HanpjDKeHHe ^aTHHica 
TOHHoro OTcneTa TaiQKe nocToamio no aMnjinryne, a (J)a3a ero H3MeroieTC5i b 13 pa3 
6BiCTpee, HeM HanpjDKeHHe ^aTHHKa rpy6oro OTcneTa. 3th bbixouhbic HanpjDKeHHii 
nocTynaiOT Ha niKa<^ n-11-4, tj\q npeo6pa3yiOTCH b HMnyjiBCHBie Hanp5DKeHH5i 
a3HMyra aHTeHHBi. 



9.3. npHHiiHiiHanBHafl cxeMa 6noKa HB-M 

npHHLpniHajiBHafl cxeMa 6noKa npefleraBJieHa Ha pnc. 9.10. 

B 6noKe pacnono>KeHa napa centCHH-flaTHHKOB (rO h TO) Ml h M2, KOTOpBie 
npHBOflHTca bo Bpamemie Tpex(J)a3HBiM 3JieKTponBHrarejieM M3. IlHTaHHe 
3JieKTpOABHraTena noflaeTca Ha KOHTaKTBi LQ2-4, 6, 2. 3to HanpjDKeHHe nepe3 
npe/ioxpaHHTenH nPl-np3 c ueroiMH KOHTpona hx neperopaHHH (HeoHOBBie naMnBi 
J13-J15 h pe3HCTOpBi R1-R3) h nepeKJiiOHaTejiB Bl «BpameHHe bkji-bbikji» noflaeTca 
Ha CTaTOpHBie o6motkh flBHrarejra h OAHOBpeMemio Ha Tpex(J)a3HBiH 
TpaHC(J)opMaTop Tpl. Co btophhhoh o6motkh 5, 6 TpaHC(J)opMaTopa CHHMaeTca 
onopHoe Hanpa)KeHHe 70 B nHTaHHa pOTOpHBix o6motok ccubchhob nepe3 
nepeKJHOHaTenB B2 b nono)KeHHH «HMHTan,Ha». C o6motkh 7, 8 TpaHC(J)opMaTOpa 
CHHMaeTca HanpH)KeHHe ~6,3 B /ijih nHTaHHH naMn noncBeTa nncan JI1, J12. 

CTaTOpHBie o6motkh ccubchhob nepe3 nepeKJiiOHaTejiB B2 (b nonoKemiH 
«HMHTau,Ha») nepe3 KOHTaKTBi UJ2-7, 8, 9 h 1112-18, 19, 20 coe,HHroiiOTC5i co 

CTaTOpHBIMH o6MOTKaMH CeJIBCHH-npHCMHHKOB 6-HOKa B^-IM H HHflHKaTOpOB. B 

pe)KHMe «Pa6oTa» Hanp5DKeHH5i CTaTOpHBix o6motok cenBCHH-flaTHHKOB 6noKa 
rnaBHBix ^aTHHKOB no^aiOTCH Ha KOHTaKTBi 1111-7, 8, 9 h LQ1 - 18, 19, 20 h nepe3 
nepeKJHOHaTenB B2 b nono>KeHHH «Pa6oTa» TpaH3HTOM BBi^aiOTca Ha KOHTaKTBi 1112 
- 7, 8, 9 h 1112 - 18, 19, 20 h ^anee b 6jiok B^-IM h HH^HKaTOpBi. 

B CHCTeMe CCII HcnonB3yK)Tca o,HHOcj)a3HBie cepBOHBHraTenH hchojihhtcjibhbix 
MexaHH3MOB. J\rk oGecneneHHH hx BpameHHii b hhx hmciotch ^Be B3aHMHO 
nepneH^HKyjiapHBix o6motkh: ynpaBJieHHa h B036y>K^eHHH co cubhtom <J)a3 
nHTaiomnx HanpjDKeHHH 90°. Ha ynpaBJiaK)iiiyio o6MOTicy noflaeTCfl ycnneHHoe b 
cepBoycHUHTenax YC HanpjDKeHHe paccorjiacoBamra. 

HanpjDKeHHe B036y>K,neHHfl cepBOHBHrarejieii (J)opMHpyeTca H3 Tpex(J)a3Horo 

HanpHJKeHHH CJieAyK)IIl,HM 06pa30M. POTOpBI CCJIBCHH-,HaTHHKOB 3anHTBIBaK)TCa 

nepeMeHHBiM Hanp^DKemieM (J)a3Bi c. 3to ^ocTHraeTca TeM, hto BTOpHHHaa o6MOTKa 
5-6 Tpex(j)a3Horo TpaHC(J)opMaTOpa HaMOTaHa Ha o^hom cepflenmiKe c nepBHHHoii 
o6motkoh (J)a3Bi c. CneflOBaTenBHO ynpaBJiaiomee Hanp^DKeHHe cepBOHBHrarejieii 
HMeeT <J)a3y c. Hanp^DKeHHe Ha o6MOTKax B036y>K,neHHa (onopHoe Hanp^DKeHHe) 
npeflCTaBJiaeT co6oh jiHHeiiHoe HanpjDKemie §>m a h b (pnc. 9.11), KOTOpoe 
OKa3BiBaeTca cuBHHyTBiM no (J)a3e othochtcjibho (J)a3Bi c Ha 90°. HanpjDKeHHe (J)a3 a 
h b nepe3 npe^oxpaHHTejiH IIp4, IIp5 co cxeMaMH HH,nHKaii,HH hx neperopamifl 
noAaeTca nepe3 KOHTaKTBi 1112-1 1, 13 b niKatJ) ,ZiyC-4M h ^anee Ha ^BHraTenH. 

9.4. npHHH,HnHaiiBHaH cxeMa 6noKa B^-IM 

npHHH,HnHaiiBHaa cxeMa 6noKa B^-IM npefleraBJieHa Ha pnc. 9.12. 

Bjiok BKJHonaeT b ce6a ^Be ccjibchhhbix rpynnBi: cenBCHH-npHeMHHKH TO h TO 

M2 H M3 H BTOpHHHBie CHHyCHO-KOCHHyCHBie ^aTHHKH M4, M5 (J)a30BOH CCII 

BpameHHa, noflaBaeMoii Ha nepe^aiomHH uiKa(J) paflHOTpaHCJumHOHHoii jihhhh II- 
11-4, cepBOflBHrarenB Ml, y3JiBi Yl h Y2 c ^aTHHKaMH MAH h CeBep h njiary 

3MHTTepHBIX nOBTOpHTCJICH Y3 . 



^BHraTent HMeeT ynpaBJiaioiiryK) CTaTOpHyK) o6motky Tl, T2, Ha KOTOpyK) 
nonaeTca ycHJieHHoe b cepBoycHJinrejie YC Hanp^DKeHHe paccornacoBamifl nepe3 
KOHTaKT 1112-14, h o6MOTKy B036y>KfleHHH Bl, B2, Ha KOTOpyio noflaeTCH onopHoe 
Hanpa>KeHHe nepe3 KOHTaKT I1I2-6. HanHHHe onopHoro HanpiDKeHHA HHflHHHpyeTCJi 
jiaMnoii JI2 c pe3HCTOpOM R3. OraTOpHBie o6motkh cejiBCHH-npHeMHHKOB 
coe^HHaKDTca co CTaTOpHBiMH o6MOTKaMH ccnBCHH-flaTHHKOB. HanpjDKeHHe 
paccorjiacoBamra c pOTOpOB ccjibchhob nepe3 KonraKTBi 1112-10 h 1112-17 no^aeTCfl 
b 6jiok cepBoycHJiHTena YC. ^BHrarejiB Ml nepe3 pe/ryicrop BpamaeT pOTOpBi 
cenBCHHOB M2, M3, OTpa6aTBiBaa yron paccornacoBaHHH. O^HOBpeMeHHO 
ABHraTenB BpamaeT pOTOpBi CHHycHO-KOCHHycHBix ^aTHHKOB M4, M5. CnHycHaa 
SI, S2 h KOCHHycHaa CI, C2 o6motkh KajK^oro H3 ^aTHHKOB nHTaeTca 
HanpH)KeHHaMH naeroTBi 43 Tu,, cuBHHyTBiMH no (J)a3e Ha 90° flpyr no OTHonieHHK) k 
Apyry, no CTynaiomHMH ot niKa<J)a II- 1 1-4. Bbixohhoc HanpjDKeHHe ^aTHHica TO M5 
nocTOflHHoii aMnjiHTy^Bi, a <J)a3a ero cooTBeTCTByeT yrny noBOpOTa aHTeHHBi. 
BBixonHoe Hanpa>KeHHe ^aTHHKa TO M4 TaioKe nocTOAHHO no aMnjinryne, a (J)a3a 
ero H3MeHaeTca b 13 pa3 6BiCTpee, HeM TO. 3th HanpiDKeHHA c ^aTHHKOB 
noerynaiOT b niKa(J) II- 1 1-4, r/ie ohh npeo6pa3yK)Tca b HMnyjiBCHBie Hanp5DKeHH5i. 

Y3JIBI ^aTHHKOB MAH h CeBep o,zniHaKOBBi. 3neKTpHHecKaa nacTB hx coflepJKHT 
no rbg jiaivraBi HaicajiHBaHHfl JI1, JI2 h /nsa <})OTOHHOna 11111, 11112. B ^aTHHKe CeBep 
HcnonB3yeTCH onHa naivraa JI1 h cJdotozihou 11111. KaK OTMenajiocB BBinie, b ^HCKe 
^aTHHKa MAH KpOMe 64 ochobhbix npope3eH HcnonB3yeTCH eme OflHa, 
CHHxpOHH3HpyK)Hi,aa, nosTOMy b ^aTHHKe MAH HcnonB3yK)TCH o6e napBi naMna- 
(J)OTOflHOA. nnTaHHe naMn HaKajiHB aHHa ocymecTBnaeTCH co btophhhoh o6motkh 
TpaHC(J)opMaTOpa Tpl, npnneM, b p^thukq CeBep 3anHTBiBaeTca ozjHa jiaMna. 
nnTaHHe (J)OTOAHOflOB ocymecTBiuieTCfl HanpH)KeHHeM +12,6 B. 

C flHO^a nni ^aTHHKa MAH Yl Hanp^DKeHHe nocTynaeT Ha 6a3y TpaH3HCTOpa 
nn2 nnaTBi 3MHTTepHBix noBTOpHTenen Y3. C ero SMHirepHOH Harpy3KH R6 
HMnyjiBCBi MAH BBi^aiOTCfl Ha bbixoa 6noKa h ^anee Ha 6jiok xpOHroauHH 39YO02. 
^ho/i nn2 ^aTHHica MAH coe^HHeH nocjie^OBaTenBHO c aho^om nni ^aTHHica 
CeBep h HanpiDKeHHe c hhx nocTynaeT Ha 6a3y TpaH3HCTOpa nni 3MHTTepHoro 
noBTOpHTena b cnynae coBna^eHHH HanpjDKeHHH o^Horo h ^pyroro ^aTHHKa. C 
Harpy3KH 3MHrrepHoro noBTOpHTena R3 HMnyjiBCBi CeBep BBi^aiOTCJi Ha bbixoh 
TaioKe Ha 6jiok 39YO02. Ha 6a3Bi SMHirepHBix noBTOpHTeneH nonaeTCfl 
OTpHH,aTenBHoe Hanp^DKeHHe - 12,6 B, y^ep^KHBaiomee TpaH3HCTOpBi b 3aKpBiTOM 

HCXOflHOM COCTOaHHH. 

9.5. Bjiok cepBoycHJiHTejis YC 

Bjiok YC npeflHa3HaHeH aBTOMaTHnecKOH KOMMyTauHH KaHanoB TO h TO h 
ycHJieHHH CHraanoB paccornacoBaHHH ^o bcjihhhhbi, Heo6xo,zniMOH BpameHHfl 
cepBOABHraTena. CrpyKTypHaa cxeMa 6noKa YC h rpa<J)HKH, noflcranomHe ero 
pa6oTy, npe^CTaBJieHBi Ha pnc. 9.13. 

BxoflHBiMH HanpH)KeHHaMH 6noKa aBJiaiOTCH HanpjDKeHHA paccornacoBaHHH TO 
h TO, a TaioKe onopHoe Hanp^DKeHHe c 6noKa HB-M. HanpjDKeHHe 
paccorjiacoBamra TO noflaeTOi Ha ycHJinrenB KaHana TO (Jlla) nepe3 



KOppeKTHpyiomyio uenB - ^HtJxJjepeHiiHpyiomee 3bcho, HanpjDKemie TO - Ha 
ycHJiHTent KaHana TO (J116) nepe3 n,ent c6hbkh Hyna. npHHHHn c6hbkh Hyna 
noflcmieTCfl rpa(J)HKaMH pnc. 9.13. Ha rpa<J)HKe 6 noKa3aHO HanpiDKeHHe TO npH 
3aTOpMO)KeHHOM pOTOpe centCHH-npHeMHHKa. 3to HanpjDKemie npHHHMaeT 
HyneBoe 3HaneHHe npH paccoraacoBaHHH 0°, 180°, 360°, npHHeM, npH nepexone 
nepe3 HyjiB (J)a3a HanpiDKeHHA mqiwqtcsi Ha 180°. ToHKa, cooTBeTCTByiomafl 
paccornacoBaHHK) 180°, npencTaBnaeT co6oh jio>khbih HyjiB (HeycToiiHHBoe 
COCTOHHHe), TOHKH 0°, 360° - HCTHHHBie HynH. HanpjDKeHHe TO npH 
3aTOpMO)KeHHOM pOTOpe (rpa<J)HK a) HMeeT 36 hcthhhbix h 36 jiojkhbix Hynen. 
ToHKa no)KHoro Hyjia TO b cnjiy hcthocth nepenaTOHHoro OTHonieHHH KaHanoB TO 
(36:1) coBnanaeT c hcthhhbim HyneM KaHana TO. 3to mokct npHBecra k onraGice 

CJIOKeHHH 180°. II03TOMy Heo6xOflHMO HCKJIKDHeHHe TaKOH CHTyaU,HH - c6nBKa 

Hynfl. C6nBKa Hyna npOH3BonHTC5i nonaHeii b KaHan TO onopHoro HanpiDKeHHA 
(rpacj)HK b). OnopHoe Hanp^DKemie, CKnanBiBaacB c HanpjDKemieM TO, npHBonHT k 
CMemeHHK) nomioro Hyna (rpa(J)HK r). AMnnmyna onopHoro HanpjDKeHHA 
ycTaHaBUHBaeTca TaKoii, hto6bi cmccthtb HyjiB Ha 5° (hto6bi nonynepnonBi 
HanpH>KeHHH TO 6bijih paBHBi 185° h 175°). 3a cneT 3Toro o6ecneHHBaeTca yxon 
nojKHoro Hynfl KaHana TO ot HCTHHHoro Hyjia KaHana TO. Ho npH stom b tohkc 
HCTHHHoro Hyna KaHana TO 6yneT MaKCHMajiBHoe Hanp^DKeHHe KaHana TO (rpa(J)HK 
jj) hto npHBeneT k h6bo3mo)khocth coraacoBaHHJi. J\jik coBMememra hcthhhbix 
Hyneii KaHanoB TO h TO ocymecTBn5ieTC5i noBOpOT CTaTOpa cenBCHH-npHeMHHKa 
TOHHoro OTcneTa TaK, hto6bi hcthhhbis Hynn coBnann. 

CnrHanBi TO h TO npoxonaT nepe3 nepeicniOHaTenB KaHanoB, BBinonHeHHBiii Ha 
HeoHOBOH naivrae HJT-1, Ha ycnnHTenB. nepBBiii KacKa^ Ha JI2 (J)a30HHBepCHBiH, 
BTOpoii, bbixo^hoh KacKa^ J13, JI4 BBinonHeH no nByxTaKraoii cxeMe. YcHnemioe 
Hanpa)KeHHe nonaeTOi Ha ynpaBnaiOHiyio o6MOTKy cepBonBHraTenji. 

PerynnpOBKa «Per ycT.» ycTaHOBneHa b Kopp eKrapyiomeH uenH h o6ecneHHBaeT 
H3MeHeHHe cj)a3Bi KOppeKrapyiomero HanpjDKeHHH. B ycnnHTenax TO h TO 
ycTaHOBneHBi perynnpOBKH ycnneHHa KaHanoB. 

npHHH,HnHanBHaa cxeMa 6noKa YC npencTaBneHa Ha pnc. 9.14. 

HanpiDKeHHe paccoraacoBaHHH KaHana TO nepe3 KOHTaKT UJ1-17 nocTynaeT Ha 
bxoa ycnnHTena TO. Ha Bxone ycnnHTena ycTaHOBneHa ^H(J)(J)epeHH,HpyK)Hi,aa uenB 
C3, R2, C4, R3. Ha ceTKy Jlla ycnnHTena TO nocTynaiOT CHraanBi TOHHoro KaHana 
nepe3 pe3HCTOp Rl h cnraanBi nHC^epeHHiipyioiHeH Henn. Ha Bxone ycnnHTena 
npOHCxonHT hx cno)KeHHe. nnTaHHe ycnnHTena ocymecTBnaeTCfl ot HCTOHHHKa 
+300 B nepe3 pa3B5i3BiBaioiii,HH cfmnBTp R7, CI Pe3HCTOp R6 - conporaBneHHe 
aHO^HOH Harpy3KH. Pe3HCTOpBi R4, R5 b uenH KaTona o6ecneHHBaK>T 
OTpHH,aTenBHyK) o6paTHyK) cbh3b. PerynnpOBKOH «Ycnn TK» H3MeHaeTca rny6nHa 
o6paTHoii cbjoh. HanpjDKeHHe TO c aHona naMnBi Jlla nepe3 nepexonHyio ijenB C6, 
R14 nonaeTOi Ha ceTKy naMnBi J12a ycnnHTena. 

CHraanBi KaHana TO nocTynaiOT nepe3 KOHTaKT UJ1-10 h pe3HCTOp R31 Ha bxo# 
ycnnHTena TO JI16. Ha bxo^ ycnnHTena nepe3 TpaHC(J)opMaTOp Tp2 nonaeTOi 
onopHoe Hanpa>KeHHe ana c6hbkh Hyna. 3to onopHoe HanpjDKeHHe, (J)opMHpyeMoe 
b 6noKe HB-M, no (J)a3e cnBHHyTO Ha 90° OTHOCHTenBHO Hanp5DKeHH5i 
paccoraacoBamifl, a ana c6hbkh Hyna oho nonmio 6bitb b <J)a3e c hhm. J\jik cnBHra 



<J)a3Bi onopHoro Hanp^DKeHHA Ha 90° HcnojiB3yeTC5i nenB C12, R30, C13, R31. 
CyMMa HanpH)KeHHH paccornacoBaHHH h c6hbkh Hyna nocTynaeT Ha ceTKy naMnti 
J116 ycHJiHTena TO. KacKa^ BBinojraeH no cxeMe, aHanorHHHOH ycHJiHTenio TO. 
PerynHpOBKa ycHJieHHa «ycHJi TK» TaioKe ocymecTBnaeTca H3MeHeHHeM rny6HHBi 
OTpHH,aTenBHOH o6paTHOH cbh3h noTeHH,HOMeTpOM RIO. C aHO,na naMnBi J116 
HanpH>KeHHe TO nepe3 nepexonHyio nenB C5, R12 h HeoHOByio naMny HJ11 
nonaeTOi Ha ceTKy naMnBi JI2a. IIoTeHHHaji nonmira naMnBi HJI1 paBeH 
Hanpa>KeHHK) paccornacoBamra rpy6oro KaHana, cooTBeTCTByiomeMy yrnoBOMy 
paccornacoBaHHK) 2-6°. HanpiDKeHHe paccorjiacoBamra TO CKna^BiBaeTCfl c TO Ha 
pe3HCTOpax R13, R14. 

B ycHUHTene J12a aHO^HOH Harpy3KOH aBJiaeTca pe3HCTOp R17, pe3HCTOpOM R16 
o6ecneHHBaeTca OTpHHaTejiBHaa o6paTHaa cbjob. HanpjDKeHHe c aHoaa naMnBi J12a 
nepe3 nepexoAHyio nenB C8, R21, R22 nonaeTca Ha ceTKy naMnBi JI3 BBixonHoro 
KacKa^a h Ha ceTKy (J)a30HHBepCHoro KacKana J126. Oa30HHBepCHBra KacKa^ 
BBinonHeH no cxeMe, aHanorHHHOH npenBi^ymeMy ycHJiHTenio, h c ero Harpy3KH 
R18 nepe3 nepexonHyio nenB C7, R26 Hanp^DKeHne b npOTHBO(J)a3e nocTynaeT Ha 
ceTKy naMnBi J14 BBixonHoro KacKana. 

Bbixohhoh KacKa^ BBinonHeH no cxeMe ^ByxTaKraoro ycHUHTena Ha naMnax J13, 
J14 - nyneBBix Terpooax. AHOOHaa Harpy3Ka KacKana CHMMeTpHHHaa Ha 
TpaHC(J)opMaTOpe Tpl. Hepes cpenmoio TOHKy ero nepBHHHoii o6motkh nonaeTca 
Hanpa>KeHHe aHonHoro nnTaHHJi +300 B. Pe3HCTOpaMH R25, R28, R29 
ocymecTBJifleTCfl OTpHnaTejiBHaa o6paTHaa cba3b. KoHneHcaTOpBi C9, Cll Ha 
Bxonax BBixo^Horo KacKana - HHTerpHpyK)m,He, crna>KHB aK)m,He . ITpHMeHeHHe 
crna>KHBaK)Hi,Hx neneii, a TaK>Ke OTpnnaTejiBHaa o6paTHaa cbjob bo Bcex KacKanax 
o6ecneHHBaeT BBicoKyK) yeroirnnBOCTB ycHJiHTena. YcnjieHHoe HanpjDKeHne 
paccornacoBaHHH - ynpaBJunomee Hanp5DKeHHe, co btophhhoh o6motkh 
TpaHC(J)opMaTOpa Tpl nepe3 KOHTaKT 1111-14 nonaeTca Ha ynpaBJMioiiryK) o6MOTKy 
cepBOABHraTena. KoHneHcaTOp CIO KOMneHCHpyeT HHnyKTHBHoe conpOTHBJieHHe 
o6motkh TpaHC(J)opMaTOpa c nenBio hckjikdhchh^ cnBnra <J)a3Bi ynpaBJiaiomero 
HanpH)KeHHH. OnopHoe Hanp^DKemie Ha o6MOTKy B036y>K,neHH5i cepBonBHrarejui 
nonaeTCfl Hepe3 nepeKmonaTejiB Bl «MoTOp». 

B 6noKe HMeiOTca KOHTponBHBie rae3,na Tl-1, Tl-2, T2 rjix KOHTpona bbixohob 

COOTBeTCTByK)Hl,HX yCHJIHTCJieH, T3, T4 OTHOCHTeJIBHO T5 - KOHTpOJIB HanpH)KeHHH 

BBixonHoro KacKa^a. 



10. HH^HKATOPHAH AimAPATYPA 



10.1. Ha3HaneHHe h oGmaa xapaKTepHCTHKa HH^HKaropHOH annapaTypBi 
HH^HKaTOpHaa annapaTypa npeflHa3HaneHa ^na OTo6pa>KeHj«i B03,zryiiiHOH 

06CTaH0BKH B 30He o6Hapy)KeHHH PJ1C, H3MepeHH5I nJIOCKOCTHBIX KOOpflHHaT 

uejieii - a3HMyTa h ^anBHOCTH h onpe^eneHHfl rocy^apCTBeHHOH npjma/iJiOKHOCTH 
o6Hapy>KeHHBix oGbcktob. 

B cocTaB HH^HKaTOpHoii annapaTypBi bxoaht ^Ba niKa(J)a HH^HKaTOpOB: HKO- 

2M H /JYC-4M. ^JIJI OT06pa>KeHHH B03flyiIIHOH 06CTaH0BKH HCnOJIB3yK)TCH 

HH^HKaTOpBi KpyroBoro o630pa (HKO) c pa^jiajiBHO-KpyroBOH pa3BepTKOH h 

flpKOCTHOH OTMeTKOH CHraailOB Ha 3KpaHe 3JieKTpOHHO-JiyHeBOH Tpy6KH. 

Pa/iHajiBHO-KpyroBaH pa3BepTKa (J)opMHpyeTca nyreM MexaHHnecKoro 
BpameHHH OTKJioroiiomeH KaTyniKH, KOTOpaa (J)opMHpyeT paflHanBHyio pa3BepTKy ot 
uempa k Kpaio 3Kpaiia Tpy6KH. 

Ha 3KpaHax HKO OTo6pa>KaK)TCJi otmctkh ueneii, ono3HaBaHHa, aKTHBHoro 
OTBeTa, MacniTa6Htie otmctkh ^anBHOCTH c rpaflauHeii 10 km h 50 km, MacniTa6HBie 
OTMeTKH a3HMyTa c rpa^auHeii 5° h 30°. H3MepeHHe KoopflHHaT uejieii 
ocymecTBJiaeTca BH3yanBHO nyTeM HHTepnoiumHH cepeflHHBi otmctok uejieii 
OTHOCHTenBHO MacniTa6HBix otmctok. 

Ka>K/jBiH HH^HKaTOpHBiii niKa<J) BKJiK)HaeT b ce6a 6jiokh, o6ecneHHBaK)iu,He 
pa6oTy HKO (pHC.10.1): 

6jiok Tpy6KH HH^HKaTOpa TH-1M, 

6jiok CMeniHBaHHH h ycHJieHHH CHraanoB BC-3M, 

6jIOK pa3BepTKH ^aJIBHOCTH P,ZI-2M, 

6jiok 3a^ep)KKH Hanana pa3BepTKH 3P-3M, 
6jiok cepBoycHJiHTena YC, 

Sjiok (J)opMHpOBaHHa KOMiuieKCHoro 3xo-CHrHana h HanpH)KeHHH +300 B Bn- 
300-2, 

6jiokh nHTaHHH Bn-200, En- 150 h Bn-7, 
6jiok ynpaBJieHHH nHTaHHeM ynT-2. 

HHflHKaTOpHBiii niKa(J) HKO-2M aBJiaeTca pa6oHHM mcctom onepaTOpa PJ1C, 
ocymecTBJiaKDmero oGHapy^Kemie h npOBO^Ky ueneii, a niKa(J) ,ZiyC-4M 
HcnonB3yeTCH Rim TexHHnecKoro ynpaBJieHHfl pa6oToii PJ1C h HBnaeTCH pa6oHHM 
MecTOM HanajiBHHKa PJ1C hjih HanajiBHHKa cmchbi. nosTOMy, b otjikhhc ot niKacj)a 
HKO-2M, b niKa(J)y ^YC-4M ycTaHOBJieHa naHenB flHCTaimHOHHoro ynpaBJieHira 
PJ1C n,Ziy-4M. C n^Y-4M ocymecTBJiJieTCJi /iHCTaHUHOHHoe ynpaBJieHHe h 
KOHTponB Bcex ochobhbix ycTpOHCTB h chctcm PJ1C. HanHHHe b niKa<})y ,ZiyC-4M 
HH^HKaTOpa KpyroBoro o630pa no3BOJiaeT onepaTHBHO npOH3BO,HHTB BBi6op 

pOKHMOB paGOTBI OT^eJIBHBIX yCTpOHCTB H CHCTCM H PJ1C B UeJIOM. 

MacniTa6Bi HH^HKaTOpOB: 

b pe)KHMax pe^Koro 3anycKa PI h PII - 100, 200 h 350 km, 
b pe)KHMe nacToro 3anycKa H - 100 h 170 km. 

HKO MoryT pa6oTaTB b o^hom H3 Tpex pokhmob o630pa - KpyroBOM, 
kojibucbom h ceKTOpHOM (pHC. 10.2). B pOKHMe KpyroBoro o630pa (J)opMHpyeTca 



pa^HajiBHO-KpyroBaa pa3BepTKa ot Hyjia b ijempe 3KpaHa 3JieKTpOHHO-jryHeBOH 
Tpy6KH 30 ^anBHOCTH cooTBeTCTBeHHO ycTaHOBJieHHOMy MacniTa6y J\ M acm k KpaK) 
3KpaHa. B kojibhcbom pe)KHMe o6ecneHHBaeTca paflHanBHO-KpyroBaa pa3BepTKa c 
3a^ep>KKOH ee Hanana J\ 3aa . 3a^ep)KKa Hanajia pa3BepTKH mokct H3MeroiTBC5i 
^HCKpeTHO nepe3 10 km b cjie^yiomHx npenejiax: 

b pe>KHMe PI ot 40 ^0 350 km, 

B pOKHMe PII ot 50 /jo 370 km, 

B pOKHMe H OT 30 flO 90 km. 

B ccKTOpHOM pe>KHMe ocymecTBnaeTca CMemeHHe Hanajia pa3BepTKH ot Hempa 
b jiioGyio TOHKy 3KpaHa 3JieKTpOHHO-JiyHeBOH Tpy6KH. 

B KOJiBii,eBOM h ceKTOpHOM pe)KHMax oGecneHHBaeTca noBBiineHHe tohhocth h 
pa3peinaK)meH choco6hocth no ^ajiBHOCTH Ha 6ojibihhx ^ajiBHOCTHx 3a cneT 
HcnonB30BaHHH yKpyrmeHHBix MacniTa6oB. HenoeraTKOM KOHBueBoro pe)KHMa 
HBJiaeTca HCKa>KeHHoe npe^CTaBJieHHe o B3aHMHOM pacnojio>KeHHH u,ejieH h 
HCKajKeHHe Tpacc noneTa Hejieii, a TaK)Ke onpe^ejieHHoe Hey,no6cTBO b OTcneTe 
^anBHOCTH n,eneH. B cnjiy 3Toro KOJiBueBOH pe>KHM HenpHMeHHM npH oGecneneHHH 
HaBCueHHfl HCTpeGHTeneii Ha u,ejiH no 3KpaHy HH^HKaTOpa. 

^naMeTp apKOCTHoro njrraa npH onrHMajiBHOH (J)OKycHpOBKe jryna paBHa 1mm. 
PaGonaa pa3BepTKa ot Hempa k KpaK) 3KpaHa cocTaBnaeT 125- 150mm. 

OcHOBHBie Tpe6oBaHHa k HH^HKaTOpHOH annapaType. 

1. OGecneneHHe 3<})cj)eKTHBHoro HeKorepeHTHoro HaKonneHHH CHraajiOB. OHa 
flOCTHraeTca npHMeHeHHeM 3JieKTpOHHO-JiyHeBOH Tpy6KH c ^jiHTenBHBiM 
nocnecBeneHHeM h npHBOnnr k noBBinieHHK) b ep oath o cth oGHapy^Kemra. Ckopoctb 
BpameHHH pa3BepTKH .noiDKHa 6bitb TaKoii, hto6bi otmctkh Ha 3KpaHe Ha6jno,najiHCB 
b BH^e cnnoniHBix HepToneK. npH 6ojibihoh ckopocth OTMeTKa paccBinaeTca Ha 
OT^enBHBie tohkh, 3(J)(J)eKT HaKonneHHa CHH)KaeTca. Jlynniee HaKonjiemie 6y^eT npH 
ckopocth BpameHHH pa3BepTKH 3 o6/mhh. npH 3tom floiDKHO 6bitb o6ecneneHO 
onTHManBHoe 3HaneHHe flpKoera h (J)OKycHpOBaHHa jryna. 

2. OGecneneHHe Tpe6yeMoii tohhocth h pa3peniaK)Hi,eH choco6hocth no 
KOOp^HHaraM. IIoBBiHieHHK) tohhocth h pa3peniaK)iii,eH CnOC06HOCTH 
cnoco6cTByK)T HaHJiynniaa <J)OKycHpOBKa nyna, paHHOHajiBHBra BBi6op MacniTa6a 
HH^HKaTOpa, a TaK>Ke ycnoBHH pa6oTBi onepaTOpa (3areMHeHHe noMemeHHJi, 
CTeneHB ycTanocTH onepaTOpa h T.n.) HaniryHHiaa pa3peniaK)Hi,aH choco6hoctb no 
^ajiBHOCTH HMeeT MecTO Ha KpynHOM MacniTa6e (100 km), J\ji5i noBBinieHHa 

TOHHOCTH H pa3peHiaK)Hl,eH CnOC06HOCTH HCnOJIB3yK)TCa CeKTOpHBIH H KOJIBH,eBOH 

peacHMBi. B ceKTOpHOM pe)KHMe - 3a cneT pacTJDKeHHfl pa3BepTKH Ha bccb .zniaMerp 
3KpaHa, b KOJiBii,eBOM - 3a cneT npocMOTpa ynacTKa np o crp aH ctb a b yKpynHeHHOM 
MacniTa6e. 

3. Harjia^HOCTB h nonHOTa OTo6pa>KeHHH B03,zryiHHOH o6cTaHOBKH. Harna^HOCTB 
o6ecneHHBaeTCfl npHMeHeHHeM HH^HKaTOpa KpyroBoro o630pa. npH stom 
ocymecTBnaeTca o630p othochtcjibho tohkh ctoahha PJ1C. B stom pe)KHMe 
o6ecneHHBaeTca h nonHOTa OTo6pa>KeHHa - OTo6pa>KaeTca Bee npocTpaHCTBO, 
onpeflenaeMoe 30hoh o6Hapy>KeHH5i PJ1C. B pe)KHMe KOJiBueBoro o630pa 
HCKa>KaeTCH npocTpaHCTBeHHoe pacnonoKeHHe Henefi, yxy^HiaeTca Harjia^HOCTB 
OTo6pa>KeHHH, HCKJiKDHaeTca TaK)Ke nonHOTa OToGpajKemra, oto 6p a>KaeTCH tojibko 



nacTt npocTpaHCTBa 30hbi o6Hapy>KeHHH. B ceicropHOM pe>KHMe o630pa 

COXpaHHeTCH HarJia^HOCTB OT06pa)KeHH5I, HO B03AyniHOe npOCTpaHCTBO 

OTo6pa>KaeTCH HenojmocTBio, tojibko b npe^enax BBi6paHHoro ceicropa. 

4. ^OCTaTOHHO 60JIBin0H AHHaMHHeCKHH flHana30H HHflHKaTOpOB. Oh 

onpeflenaeTCH CTeneHBK) rpa^aH,HH hpkocth OTo6pa>KaeMBix CHraanoB. IIpH stom no 

HpKOCTH OTMeTKH MOJKHO OHCHHBaTB 3(J)(J)eKTHBHyK) OTpa>KaK)Hl,yK) nOBepXHOCTB 

H,enH. IIpH ManoM flHHaMHHecKOM ,zniana30He Bee cnraanBi 6y,nyT hmctb apKHe 
OTMeTKH, a npH yMeHBHieHHH ycHJieHHa TpaKTa Moryr 6bitb noTepaHBi cna6Bie 
CHraanBi. ^HHaMHHecKHH ^Hana30H HH^HKaTOpOB c HpKOCTHoii OTMeTKOH Man (10- 
12 /iB). IIo3TOMy, hto6bi ypaBHHTB CHraanBi no hhtchchbhocth (hto6bi ohh He 
npeBBinianH ^HHaMnnecKoro ^Hana30Ha HH^HKaTOpa), Heo6xoflHMO cornacoBaHHe 
AHHaMHnecKHx ^Hana30HOB npneMHoro TpaKTa h HH^HKaTOpOB. 3to cornacoBaHHe 
o6ecneHHBaeTca cxeMOH UJAPY b npneMHOM TpaKre. 

10.2. CTpyKTypHaa cxeMa niKa(J)a HKO-2M 

IIpHHn,HnBi <J)yHKHHOHHpOBaHHfl HH^HKaTOpHoro ycTpoficTBa paccMOTpHM no 
CTpyKTypHoii cxeMe niKa<J)a HKO-2M, npeflCTaBJiemiOH Ha pnc.10.3. C nejiBio 
noacHeHHa npHHinina pa6oTBi HKO 6jiok Tpy6KH HH^HKaTOpa TH-1M pacKpBiT 
6onee noApo6HO. 

B CTpyKTypHoii cxeMe HKO mojkho bbi^cjihtb cjie,zryioiii,He TpaKTBi: 

3JieKTpoHHO-nyHeBaa Tpy6Ka c OTKJioronoineii chctcmoh, 

TpaKT (J) Op MHp O B aHHS pa3BepTKH flaJIBHOCTH, 

TpaKT BH^eocHraajiOB, 

TpaKT (J) Op MHp O B aHHS pa3BepTKH a3HMyTa. 

OTo6pa>KeHHe pa^HOJiOKanHOHHOH HH<j)opMaii,HH ocymecTBnaeTca Ha 3KpaHe 
3JieKTpOHHO-nyHeBOH Tpy6KH. B HH^HKaTOpax HcnonB3yeTCH 3JieKTpOHHO-JiyHeBaa 
Tpy6Ka rana 3 1 J1M32B. 

IiHTaHHe Tpy6KH ocymecTBjnieTCfl HanpjDKeHHeM +500B Ha nepBBiii aHO,n ot 
BBinpflMHrejM b 6jiOKe TH-1M h HanpjDKeHneM +7,1 kB Ha BTOpon aHO,n ot 6noKa 
nHTaHHa BI1-7. 

^jih OTKJiOHeHHH 3neKTpOHHoro jryna h BpameHHH ero no a3HMyTy npHMeHeHa 
OTKnoronoinaa CHCTeMa, b KOTOpyK) bxohat OTKJiOHflioinaji KaTyniKa h KaTyniKa 
CMememra nempa. C noMOinBK) CHHxpOHHO-cjie,nfliii,eH nepe^aHH (CCII) Bpamemni 
aHTeHHBi OTKJiOHaK)Hi,aa KaTyniKa BpamaeTca BOKpyr ropnoBHHBi Tpy6KH, 
o6ecneHHBaa BpameHHe 3JieKTpOHHoro nyna chhxpohho h CHH(J)a3HO c BpamemieM 

aHTeHHBi. 

KaTyniKa CMememra nempa npenHa3HaHeHa Rim CMememra Hanana pa3BepTKH 
H3 Hempa 3KpaHa b ceKTOpHOM pe)KHMe pa6oTBi HH^HKaTOpa. KaTyniKa CMemeHHfl 
BKjnoneHa b aHOUHBie uenn flByx naMn KacKa^a CMememni Hempa. IIpH H3MeHeHHH 
HanpH>KeHHH Ha ynpaBjnnoinHx ceTKax naMn pynKOH «CMeni,eHHe no ^ajiBHOCTH» 
H3MeHaeTca hx aHO^HBiH tok, cjie^OBaTejiBHO, H3MeHaeTca pe3yjiBTHpyioiii,ee 
MarHHTHoe none KaTyniKH, BBOBiBaa CMeinemie jryna no pa^nycy (no ^anBHOCTH). 
CMeni,eHHe Hanajia pa3BepTKH no OKpymiocTH (no a3HMyry) ocymecTBjnieTCfl 



MexaHHnecKHM BpameHHeM KaTyniKH CMemeHHfl BOKpyr och Tpy6KH c noMomBK) 
pyHKH «CMemeHHe no a3HMyTy». 

OoKycHpOBKa sneKTpOHHoro nyna ocymecTBJiaeTca (JjOKycnpyiomeH KaTyniKOH, 
ynpaBJiaeMOH KacKa^OM (J)OKycHpOBKH c noMomBK) perynHpOBKH «OoKyc». 

BH^eocHraajiti /tra apKOCTHoro OTo6pa>KeHHa nono}KHTenBHOH nonapHOCTH 
no^aiOTCH Ha ynpaBJiaiomHH 3-jieKTpon Tpy6KH. IIpH OTcyTCTBHH BH^eocHraajiOB 
3JieKTpOHHO-JiyHeBaa Tpy6Ka 3anepTa nojio>KHTejiBHBiM HanpiDKeHHeM Ha KaTO^e, 
no^aBaeMBiM ot BBinpaMHTena +500 B. IIoTeHH,HOMeTpHHecKOH cxeMoii 
perynHpOBKH hpkocth (peryjinpOBKoii «^pkoctb») H3MeHaeTca BenHHHHa 3Toro 
Hanpa>KeHHH. 

TpaKT (^OpMHpOBaHHH pa3BepTKH flaJIBHOCTH npe£Ha3HaHeH flJIfl C03AaHHH 

nHJioo6pa3Horo TOKa b OTKJioronomeH KaTyniKe, ocymecTBJMiomero OTKJiOHeHHe 
Jiyna ot Henrpa k Kpaio 3KpaHa. Oh BKmonaeT b ce6a 6jiok 3a^ep>KKH Hanana 

pa3BepTKH 3P-3M H 6H0K pa3BepTKH flaJIBHOCTH P^^M. 

C npHxoflOM HMnyjiBca «3an III» ot ycTponcTBa xpOHH3au,HH b 6noKe 3P-3M 
(JjopMHpyeTca HMnynBC, no^aBaeMBiH Ha 6jiok P,ZI-2M. IIpH stom bo3mo>khbi ^Ba 

pOKHMa (J)OpMHpOBaHHH HMnyjIBCa 6JIOKOM 3P-3M, COOTBeTCTByK)IH,HX pOKHMa 

KpyroBoro h KOJiBueBoro o630pa HKO. B pe)KHMe KpyroBoro o630pa HMnynBC c 
6noKa 3P-3M coBna^aeT bo BpeMeHH c HMnyjiBCOM «3an III». B pe)KHMe 
KOJiBH,eBoro o630pa b 6noKe 3P-3M BKJiiOHaeTCfl cxeMa 3a^ep)KKH h (J)opMHpyeTca 
3a^ep)KaHHBiH HMnynBC 3anycKa. 3a^ep)KKa ero ocymecTBnaeTca .zniCKpeTHO nepe3 
10 km. oGecneneHHH ^HCKpeTHOH 3a^ep)KKH Ha 6jiok 3P-3M ot ycTponcTBa 

XpOHH3aU,HH nOCTynaKDT OTMCTKH flaJIBHOCTH 10 H 50 KM. 

B 6noKe 3P-3M pacnono)KeH TaK>Ke kohtpojibhbih ocuHJiJiorpacJ). Ha Hero Run 
KOHTpona no^aiOTca Bee BxonHBie BH^eocHraanBi. 

B 6noKe FJ\-2M b Ka>KflOM nepHO^e cjieflOBaHHfl <J)opMHpyeTca nHJioo6pa3Hoe 
HanpiDKeHHe. 3to Hanp^DKeHHe ynpaBJiaeT bbixouhbim KacKa^OM, co3,naK)iii,HM 
nHJioo6pa3HBiH HMnynBC TOKa b OTKJiOHHiomeH KaTyniKe. KpOMe Toro, rhx 
oGecnenemni npoxojK^emni BH^eocHrHanoB Ha sneKTp ohho - JiyneByK) Tpy6Ky bo 
BpeMa npaMoro xona pa3BepTKH b 6noKe P,ZI-2M (J)opMHpyeTca OTpHnaTejiBHBiii 
npaMoyrojiBHBiii HMnynBC 3acBeTa no ^anBHOCTH. 3thm HMnyjiBCOM 
ocymecTBJifleTCH KOMMyranHH Bxona BHfleoycHJiHTena 6noKa BC-3M. 

TpaKT BH^eocnrHajiOB npeAHa3HaneH ^jm CMeinnBaHna, ycHJieHna h 
ynpaBJieHHa bxouhbimh Bn^eocHraajiaMH h BKmonaeT b ce6a 6jiok CMeinnBamni h 
ycHJieHHa BH^eocnrHanoB BC-3M h 6jiok (JjopMnpOBamni KOMnneKCHBix 3xo- 
CHraajiOB h HanpH>KeHHH +300 B EIT-300-2. 

Ha Bxofl 6noKa BC-3M noerynaiOT: 

3aMeniaHHBie BH^eocnraajiBi npneMHBix KaHanoB 3A, 3K, 31-11, 
CHraanBi aKTHBHoro OTBeTa h ono3HaBaHHH, 

MaCHITa6HBie OTMCTKH flaJIBHOCTH 10 H 50 KM, 

MacniTa6HBie otmctkh a3HMyTa 5° h 30°. 

Ha HKO HiKacjm flYCMM, KpOMe 3Toro, nocTynaiOT cnraajiBi 3 k0 ht P . 
nocTynaioinne Ha bxoh 6noKa BC-3M Bn^eocHraajiBi 3A h 3K nocne 
KOMMyTau,HH b 6jiOKe no^aiOTCfl Ha 6jiok Bn-300-2. B 6noKe Bn-300-2 3th 
BH^eocHrHaiiBi CTpo6npyiOTC5i no ^HCTaHHHH TaK, hto Ha nepBOH nacra ^HCTaHnHH 



npoxoflflT CHraanBi 3K, Ha BTOpoii - CHraanBi 3A. 3th CHraanBi no uenn 3AK 
no^aiOTca b 6jiok BC-3M. B 6noKe BC-3M CHraanBi 3AK BMecTe c ocTanBHBiMH 
BH^eocHrHanaMH y chjihb aK)TC>i ^o aMrniHTynBi, ^ocTaTOHHoii Run MO,ny.Ji>iHHH jryna 
Tpy6KH. KpOMe Toro, flna BroyajiBHoro pa3HHHHH Ha HH^HKarope rpaHHHBi 
CTpoGnpyeMOH 30hbi CHraanoB KorepeHTHBix h aMrniHTynHBix KaHanoB b 6noKe BII- 
300-2 BBipa6aTBiBaeTca HMirynBC 3acBeTa rpaHHHBi 30H, KOTOpBiii no n,enn 3AK 
Taioice noflaeTca b 6jiok BC-3M. YnpaBJieHHe 30hoh ^encTBHa CHmaiiOB 
KorepeHTHBix n aMnjinrynHBix KaHanoB ocymecTBJiJieTCJi b 6noKe TH-1M 
peryjinpOBKon «CTpo6. ahct». 

TpaKT <J)opMHpOBaHna pa3BepTKH a3HMyTa o6ecneHHBaeT cnHxpOHHoe c 
anreHHOH BpameHHe pa3BepTKH ^anBHOCTH. Oh BKJHonaeT b ce6a 6jiok YC h 6jiok 
BCM-06, Bxoflani,HH b cocTaB 6noKa TH-1M. BpameHHe pa3BepTKH ^ajiBHOCTH no 
a3HMyTy chhxpohho h CHH(J)a3HO c BpanieHHeM aHTeHHBi ocymecTBnaeTca nyreM 
MexaHHHecKoro BpaiiieHHA OTKJioronoHieii KaTyniKH HKO. J\ji% 3Toro Ha npneMHBie 
cenBCHHBi 6noKa BCM-06 nonaeTca Hanp5DKeHHe chctcmbi CCII nacTOTBi 50 Th, 
rpy6oro h TOHHoro OTcneTa c nepe^aTOHHBiM OTHonieHHeM 1:1 h 36:1 

COOTBeTCTBeHHO. 

HanpH)KeHHH paccornacoBaHHa rpy6oro h TOHHoro KaHanoB no,ziaiOTCfl b 6jiok 
YC, r^e npeo6pa3yK)Tca b ynpaBJunomee Hanp^DKemie h nocne ycHJieHHH nocTynaeT 
Ha ynpaBJiflioiiryK) o6MOTKy HcnonHHTenBHoro ABHraTena. Ha o6MOTKy 
B036y>KfleHHa HcnonHHTenBHoro flBHrarejifl noflaeTCfl onopHoe Hanpa)KeHHe nepe3 
BBiKJiBonaTenB Ha 6noKe YC, hto no3BOJiaeT ocymecTBHTB ocTaHOBKy BpanieHns 
pa3BepTKH HenocpeflCTBeHHO co niKa(|)a HKO-2M. 

PaCCMOTpHM npHHn,HnBI (|)y HKUHOHHp OB aHHS OCHOBHBIX 6jIOKOB HH,HHKaTOpHOH 

annapaTypBi. 

10.3. Bjiok CMeniHBaHHa h ycHJieHHa BH^eocHraanoB BC-3M 

Bjiok BC-3M npeAHa3HaHeH .ztjiji CMeniHBaHHH (o6BeAHHeHHa) b cuhhbih CHraan 
Bcex BH^eocHraajiOB, OTo6pa>KaeMBix Ha 3KpaHe HKO, hx ycHnemifl h nonanH Ha 
ynpaBJiaK)Hi,HH sjieicrpofl sjieicrpoHHO-JiyHeBOH Tpy6KH. 

OyHKn,HOHajiBHaa cxeMa 6noKa npe^CTaBJieHa Ha pHC.10.4. B cocTaB 6noKa 

BXOflHT: 

Bxo^HBie flenHTenH h cxeMa KOMMyTauHH, 

flByXKaCKaflHBIH IHHpOKOnOJIOCHBIH BH^eOyCHJIHTejIB, 
KaTO^HBIH nOBTOpHTeJIB, 

KacKa^ 6naHKHpOBaHHH. 

Ha Bxofl 6noKa nocTynaBOT 3xo-CHrHaiiBi 3A, 3K, h 3 K oht P . c annapaTypBi 
HC^H,, 3I-H ot ycTpoficTBa oGBe^HHeHHA h KOMMyTauHH 3xo-CHraajiOB 6noKa 
39YO02, CHraaiiBi ono3HaBaHHH On h aKTHBHoro OTBeTa AO, a TaiQKe MacnrraGHBie 

OTMeTKH flaJIBHOCTH 10 H 50 KM H a3HMyTa OA 5° H 30°. 

Ha Bxone Ka)Kfloro KaHana, 3a HCKJiBoneHHeM KaHanoB 3AK h On ycTaHOBJieH 
BKHBonaTejiB ^aHHoro CHraana. Bee CHraaiiBi, KpOMe CHraanoB 3A h 3K 
oGBe^HHaBOTca Ha oGmeii Harpy3Ke R12 h no o6nieMy KaHany nonaiOTOi Ha bxoh 
ycHUHTena. CHraaiiBi 3A h 3K nocTynaBOT Ha bbixoh 6noKa fljra (J)opMHpOBaHHa 



CHraana 3AK b 6noKe BII-300-2. C 6noKa BII-300-2 CHraanBi 3AK nocTynaiOT Ha 
Bxofl 6noKa h 3aMeniHBaiOTCfl co bccmh CHraanaMH. 

IllHpOKonojiocHBiH ycHJinrejiB HMeeT ma KacKa^a ycHJiemifl. OGmaa 
perynHpOBKa ycHJieHHH CHrnanoB ocymecTBjraeTca b nepBOM KacKa^e 
noTeHi],HOMeTpOM «ycHJieHHe». PerynHpOBKa ycHJieHHH MacniTa6HBix otmctok 
noTeHi],HOMeTpOM R13 no3BOjraeT H3MeroiTB aMnnHTy^y HMnyjiBCOB Macnrra6HBix 
OTMeTOK OTHOCHTenBHO ppyrux BH^eocHraanoB. PerynHpOBKa orpaHKHemui, 
ocymecTBJiaeMaa bo btopom KacKa^e ycHJiHTejra, npeflHa3HaHeHa ^jm HCKJiiOHeHHfl 
fle<J)OKycHpOBKH jryna Ha 3KpaHe HH^HicaTOpa npn nocTynneHHH Ha bxoa Sjioica 
CHraanoB 6ojibhioh aMnjiHTy^Bi. 

KaTO^HBiH noBTOpHTenB o6ecneHHBaeT corjiacoBamie BBixo^a 6noKa c ManBiM 
conpOTHBJieHHeM BBixo^Horo KoaKcnajiBHoro Ka6ena. 

C uejiBK) OTo6pa>KeHHa BH^eocHinajiOB tojibko Ha npHMOM xone pa3BepTKH 
^anBHOCTH HcnonB3yeTCH KacKafl, SnaHKHpOBaHHH, Ha KOTOpBiH nocTynaiOT 
OTpHH,aTenBHBie HMnyjiBCBi 3acBeTa ^anBHOCTH c 6noKa pa3BepTKH /janBHOCTH P^- 
2M. Ha BpeMH nono)KHTejiBHoro HMnyjiBca Ha BBixone KacKa^a 6 JiaHKHp ob aHHH 
OTKpBiBaeTca ahoa J\2 h o6ecneHHBaeTca npoxoKflemie BH^eocHraajiOB Ha bxo/i 
ycHUHTejia. BHe HMnyjiBca 3acBeTa OTpHH,arejiBHBiM HanpjDKeHHeM .znioa, 3aKpBiT, h 
BH^eocHraajiBi Ha ycHJinrejiB He npoxonaT. 

Ha pHC. 10.5 npe^CTaBneHa npHHHHnHajiBHaa cxeMa 6noKa BC-3M. 

Bxo^HBie BH^eocHraajiBi nocTynaK)T nepe3 KOHTaKTBi I1I2-8, 16 h LQ1-5, 20, 18, 
7, 9, 11. KajK^BiH H3 CHrHanoB nonaeTca nepe3 flenHTenB HanpiDKeHHJi. 
Heo6xoflHMOCTB flenHTeneH CB«3aHa c TeM, hto Ha o6myK) Harpy3Ky nonKJnoneHO 
HecKOJiBKO CHraanoB. C noMomBio flenHTeneH ocna6jiaK)Tca CHraanBi c uejiBio 

yMeHBHieHHH B3aHMHOrO BJIHAHH5I (pa3BH3KH) BBIXO^OB BCeX yCTpOHCTB, C KOTOpBIX 

no^aiOTca cnrHanBi. 

BBiKJiK)HeHHe Ka)K^oro H3 CHraanoB c noMoni,BK) TyM6nepOB Bl, B3, B5, B7, B8, 
B9, B4 3aKJiK)HaeTca b noflKJnoHeHKH .namioro CHraana Ha Kopnyc. nonKJnoHemie 
Ha Kopnyc ocymecTBjraeTCfl nepe3 pe3HCTOpBi R3, R7, R14, R18, R20, R22, R62, 
npe,ziCTaBJiflK)iu,He cornacoBaHHBie Harpy3KH ^jm bbixohob ycTponcTB. CninajiBi 3 A 
h 3K nepe3 KOHTaKTBi LQ2-11 h LQ1-13 BBi^aK)TCH Ha 6jiok Bn-300-2 h 
B03Bpani,aK)Tca CHraanBi 3AK nepe3 KOHTaKT 1111-11. 3aMeniaHHBie cninajiBi c 
oGmeii tohkh (pe3HCTOp R12) nepe3 miop, J\2 h noTeHHHOMeTp R27 «ycHJieHHe» 
nocTynaK)T Ha ceTKy jiaMnBi Jll nepBoro KacKa^a ycHJiemra. MacniTa6HBie otmctkh 
a3HMyTa h ^anBHOCTH nocTynaiOT nepe3 noTeHHHOMeip R13 «ycHJi.MacniT.OTM». 
J\uop, J\l npeAHa3HaHeH ^Jia nonann tojibko nojio>KHTejiBHBix BH^eocHraajiOB. 

YcHJieHHe CHrHanoB ocymecTBJiaeTCfl ^ByxKacKa^HBiM ycHJinrejieM Ha naMnax 
Jll, J12. nnTaHHe KacKa^OB ocymecTBjraeTCfl Hanp^DKemieM +200B. HenB R29, R30, 

CI - pa3B5I3BIBaK)IH,HH (J)HJIBTp. HapaJIJieJIBHO COeAHHeHHBie pe3HCTOpBI R31, R32 

hbjihiotch conpOTHBJieHHeM aHO^HOH Harpy3KH nepBoro KacKa^a. HenB R33, RC2 - 
H,enB aBTOCMemeHHH. nnTaHHe 3KpamiOH ceTKH jiaivraBi Jll ocymecTBjraeTCfl nepe3 
racjimnn pe3HCTOp R34, 3a6jiOKnpOBaHHBin no nepeMeHHoii cocTaBJunomen 
KOH^eHcaTopOM C4. 

*lepe3 nepexo^Hyio nenB C3, R35 CHraaiiBi c BBixo^a nepBoro KacKa^a 
nocTynaiOT Ha BTOpoii Kacica,n. Ahohhoh Harpy3Kon ero HBJiaiOTca pe3HCTOpBi R37 - 



R40. UenB R41, C5 o6ecneHHBaeT aBTOCMemeHHe. IiHTaHHe 3KpaHHoii ceTKH naMnti 
ocymecTBJiaeTca rqjiwtqjiqm HanpjDKeHHJi R42 - R45, 3a6 JiOKHp ob aHHBiM cmkoctbk) 
C7. PerynHpOBKOH noTeHHHOMeTpa R44 «OrpaHHH» H3MeHaeTca HanpiDKemie Ha 
3KpaHHOH ceTKe, a cjieflOBarejiBHO, ee tok, ocymecTBjraeTCJi nepepacnpe^ejieHHe 
aHO^Horo TOKa h TOKa 3KpaHHoii ceTKH. IIpH yBejiHneHHH TOKa ceTKH yMeHBinaeTca 
aHO^HBiH tok, hto npHBO^HT k yMeHBineHHK) ycHJieHHfl KacKa^a, T.C K 
orpaHHneHHK) aMmiHTynBi CHrHanoB. JiaMnBi JI2 h J13 rana 6119 hmciot 
MeTannHHecKHH 6anjiOH, nosTOMy BMecTe c TpeTBeii cctkoh Ha Kopnyc coe^HroieTCfl 
h 6anjiOH. 

C BBixo^a JiaMnBi JT2 nepe3 nepexonHyio n,enB C6, R47 CHraajiti nocTynaiOT Ha 
ceTKy jiaMnti J13 KaTOflHoro noBTOpHrejra. ^jih oGecneneHHfl 6BiCTporo 
BOCCTaHOBJieHHH KOH^eHcaTOpa C6 napajiJiejiBHO pe3HCTOpy R47 BKJHoneH rhor, 
BBinojiHeHHBiH Ha TpHO^e J14a b ^hoahom bkjhohchhh. KaTO^HBiH noBTOpHTenB J13 
nHTaeTca ot HCTOHHHKa +300B. Pe3HCTOpBi R49, R50 - aHOHHaa Harpy3Ka, 
pe3HCTOpBi R53, R54 - racflmne b u,enH 3KpamiOH ceTKH JiaMnBi. KaTO^HOH 
Harpy3Koii KacKa^a 5ibjmiotc5i pe3HCTOpBi R51, R52, c KOTOpon ycnjieHHBie CHraanBi 
noerynaiOT Ha bbixoh 6noKa (KOHTaKT 1112-20) Ha sjieKTpOHHO-JiyHeByio Tpy6icy. K 
pe3HCTOpy R52 nonKJnoneHO rae3flO Th3 KOHTpona bbixouhbix CHraanoB. 

KacKa^ 6naHKHpOBaHHa BBinonHeH Ha naMne J146. IlHTaHHe KacKa^a 
ocymecTBnaeTCH HanpiDKeHHeM -150 B, nonaBaeMBiM b KaTOn JiaMnBi. B hcxohhom 
coctoahhh HanpH)KeHHe Ha ceTKe JiaMnBi paBHO nymo, naMna OTKpBiTa h ee tok 
npOTeKaeT no Ltenn: Kopnyc - pe3HCTOpBi R25, R24 - aHOfl-KaTOn JiaMnBi - 
hctohhhk - 150 B. Ha pe3HCTOpe R25 C03,naeTC5i naflemie Hanp^DKeHHA MHHycoM k 
aHO^y AHOna J\2. J\vloj\ 3aKpBiT h He nponycKaeT o6teflHHeHHBiH CHraan Ha bxoh 
ycHUHTena. OTpHH,aTenBHBiH HMnynBC 3acBeTa nepe3 KOHTaKT UJ1-17 h nepexonHyio 
H,enB C8, R57 noflaeTca Ha ceTKy JiaMnBi J146, 3aKpBiBaa ee. Tok nepe3 naMny He 
npOTeKaeT, na^emie HanpjDKeHHH Ha pe3HCTOpe R25 OTcyTCTByeT, ,zihoh J\2 otkpbit, 
o6ecneHHBaa npoxoK^eHHe CHrnanoB Ha ycHUHTenB. 

PerynHpOBKa ycHJieHHH ycHJiHrejra ocymecTBjraeTCJi H3MeHeHHeM 
OTpHH,aTenBHoro HanpiDKeHHA Ha ceTKe JiaMnBi Jll, KOTOpoe no^aeTCfl ot HCTOHHHKa 
- 150 B Ha ^ejiHTejiB R26, R27. TpaHC(J)opMaTOp Tpl o6ecnenHBaeT nnraHHe 
HaKanBHBix n,eneH naivra. UenB R55, R56 - H3MepHTenBHaa c bbixohom Ha me3flO 
Th3. B me3fle Th3 KOHTponnpyeTca HMnynBC 3acBeTa. 

10.4. Bjiok pa3BepTKH ^anBHOCTH P,ZI-2M 

Bjiok P,ZI-2M npeAHa3HaHeH <J)opMHpOBaHHa: 

TOKa nHJI006pa3HOH <})OpMBI flJM nHTaHHa OTKJIOH5HOIH,eH KaTyHIKH HHflHKaTOpa, 

HMnynBca 3acBeTa ^anBHOCTH ^jm 6 JiaHKHp ob aHHH BH^eocHrnanoB 6noKa BC- 
3M Ha o6paTHOM xone pa3BepTKH, 

HMnynBca cpBiBa jum orpaHHneHHH ^jiHTenBHOCTH HMnynBca KHnn-pene 6noKa 
Bn-300-2. 

Bjiok BBipa6aTBiBaeT b pejKHMax «Pe,HKHH I», «PeflKHH II» h «HacTBra» 
nHJioo6pa3HBra tok, fljiHTenBHOCTB KOTOporo peryjinpyeTCfl (b KHJiOMeTpax 
MacniTa6HOH HiKanBi) b cneAyK)Hi,Hx npenejiax: 



AJiHTenBHOCTt I- 150-250km. 
^jiHTenBHOCTB II-III -270-3 50km. 

JJfluua. pa3BepTKH peryjiHpyeTca Ha pa3HBix MacniTa6ax ot oflHoro ro ppyx 
pa^HycoB 3KpaHa Tpy6KH. 

Bjiok BBipa6aTBiBaeT HMnyjiBC 3acBeTa ^anBHOCTH aMnjiHTy^OH He MeHee 3 OB h 
HMnyjiBC cpBma aMnnHTy^OH 10 B h /jnHTenBHOCTBio 10 mkc. 

CTpyKTypHaa cxeMa 6noKa npe^CTaBJieHa Ha pHC.10.6. B cocTaB 6noKa bxoaht: 

reHepaTOp nHJioo6pa3Horo Hanp5DKeHH5i, 

AByxKacKaAHBiH ycHUHTenB HanpjDKeHHfl, 

ycHUHTenB moihhocth, 

CXeMa (J)OpMHpOBaHHH HMnyjIBCOB 3aCBeTa flaJIBHOCTH h cpBma, 
KOMMyTaTOp «PeflKHH- T IaCTBIH». 

TeHepaTOp nHJioo6pa3Horo HanpjDKemifl npeflCTaBJifleT co6oh >Kflym,HH 
MynBTHBH6paT0p c 3apHflHBiM KOH^eHcaTOpOM. MynBTHBH6paT0p 3anycKaeTca 
HMnynBcaMH 3anycKa, nocTynaiomHMH c 6noKa 3a^ep)KKH pa3BepTKH 3P-3M. 
3apa^HOH u,enBK) KOH^eHcaTOpa onpenejifleTCfl ^jiHTenBHOCTB nHJioo6pa3Horo 
Hanpa>KeHHH. 

Ha nepe^HeH naHenn 6noKa HMeeTca nepeKJHOHarejiB «MacniTa6» Ha TpH 
nono)KeHHH: I, II h III (pnc. 10.7), o6ecneHHBaK)in,HH nepeKJiBOHemie MacniTa6oB 

HHflHKaTOpa B COOTBeTCTBHH C Ta6jIHH,eH. IIpH nepeKJiiOHeHHH MacniTa6oB 
KOMMyTHpyBOTCH 3apa^HBie KOH^eHCaTOpBI. ^JIHTeJIBHOCTB pa3BepTKH (ypOBeHB 

Hanpa>KeHHa 3apa^a KOH^eHcaTOpa) ocymecTBnaeTca perynnpOBKaMH «,ZIjiht I» b 
nono)KeHHH nepeKJiBOHaTena «MacniTa6» I h «,ZIjiht II-III» b ^pyrnx nono)KeHHax 
nepeKHBOHaTena (pnc. 10.8). 

IlHJioo6pa3Hoe Hanp5DKeHHe ycHUHBaeTca b AByxKacKa^HOM ycHUHTene JI2 h 
flanee noflaeTca Ha ycHUHTenB moihhocth (JI3, JI4). B aHO^ax naivra ycHUHTena 
BKJiBoneHa OTKnoronomaji KaTyniica h nHJioo6pa3Hoe HanpjDKeHHe 
npeo6pa30BBiBaeTca b nHJioo6pa3HBra tok, kotopbih npOTeKaeT nepe3 
OTKJioronomyK) KaTyHiKy. B ycHUHTene moihhocth ycTaHOBJieHBi perynHpOBKH 
«MacniTa6», c noMomBio kotopbix ocymecTBnaeTCH H3MeHeHHe ckopocth 
HapacTamifl nHJioo6pa3Horo Hanp5DKeHH5i, T.e. ycTaHaBJiHBaiOTCJi 3HaneHHa 
MaKCHMajiBHoii ^anBHOCTH (MacHiTa6) HH^HKaTOpa. PerynHpOBKOH «MacniT I» 
ocymecTBnaeTCH ycTaHOBKa MaKCHMajiBHoii ^anBHOCTH Ha MacniTa6e 100km b 
pe^KOM h nacTOM 3anycKe, peryjiHpOBKoii «MacniT II» - Ha MacnrraGe 200 km b 
pe^KOM 3anycKe, «MacniT III» - Ha Macnrra6e 350 km b pe^KOM 3anycKe h «MacniT 
VI» - Ha MacniTa6e 170 km b nacTOM 3anycKe (pnc. 10.8). 

C H,enBK) noBBinieHHH nHHeiiHOCTH nHJioo6pa3Horo Hanp5DKeHH5i HcnonB3yeTca 

06paTHaH CB5I3B. 

^jih noBBinieHHH nHHeiiHOCTH nHJioo6pa3Horo TOKa pa3BepTKH b Hanane 
^HCTaHHHH npe^ycMOTpeHa KOppeKHHJi Hanana pa3BepTKH. Bcjie^CTBHe 6onBHioro 

HH^yKTHBHOrO COnpOTHBJieHHfl OTKJIOHaBOHl,eH KaryiHKH (6OJIBIHOH HHepH,HOHHOCTH) 

HapacTaHHe TOKa b Hanane ^HCTaHHHH 6y^eT Me^JiemiBiM, T.e. HanajiBHBiH ynacTOK 
nHJioo6pa3Horo TOKa 6yp,eT HenHHeiiHBiM (nyHKTHp Ha pnc. 10.9). /Jjih ero 
jiHHeapH3au,HH HanpiDKeHHe pa3BepTKH (JjopMHpyeTca c nBe^ecTajiOM 



(TpaneiieHflajiBHoe HanpiDKemie pnc. 10.9). BenHHHHa nBe^ecTana yeraHaBJiHBaeTCfl 
perynHpOBKOH «Kop. HaHana». 

OTpHn,aTenBHBiH HMnyjiBC npaMoyronBHOH (J)opMBi, BBipa6aTBiBaeMBiH 
MynBTHBH6paTOpOM bo BpeMa npjiMoro xo^a nHJioo6pa3Horo Hanp5DKeHH5i, 
HcnonB3yeTCH b KanecTBe HMnyjiBca 3acBeTa ^ajiBHOCTH. HMnyjiBC cpBma 
(JjopMHpyeTca H3 3a^Hero (Jjponra HMnyjiBca 3acBeTa /lajiBHOCTH 
AH(J)(J)epeHLi,HpyK)iii,eH uenBio CR. 

KoMMyraTOp «Pe,ziKHH-^lacTBiH» o6ecneHHBaeT aBTOMaTHnecKHH nepeBOn 6noKa 

H3 pOKHMa «PeflKHH I - Pe/IKHH II» B pOKHM «HaCTBIH». 

IIpHHLi,HiiHaiiBHaH cxeMa 6noKa P7J-2M npeneraBJieHa Ha pnc. 10.10. 

Ha naMne Jll bbhiojihch reHepaTOp nHJioo6pa3Horo HanpjDKemM. Oh 
npeflCTaBJiaeT co6oh TKjiyimm MynBTHBH6paT0p c 3apa^HOH cmkoctbk), c KaTOflHOH 
cbh3bk) (pe3HCTOpBi R8, R9, RIO b oGmeii Henn KaTO^OB naMnBi). 

IlHTaHHe reHepaTOpa ocymecTBJiJieTCfl HanpjDKeHHeM +200 B. Pe3HCTOpBi R6, 
R7 aBJiaiOTCH aHOflHBiMH Harpy3KaMH naMn. B hcxo^hom coctoahhh naMna Jll a 
3aKpBiTa Hanpa>KeHHeM -150 B, nonaBaeMBiM nepe3 pe3HCTOp R5 Ha cericy naMnBi, a 
naMna Jll 6 OTKpBiTa nojio>KHTejiBHBiM Hanp^DKeHHe Ha ee ceTKe, no^aBaeMBiM ot 
HCTOHHHKa +200 B nepe3 ffaoji J\l h pe3HCTOpBi Rll, R12. HanpiDKemie Ha ceTKe 
Jll 6 He6onBHioe nonojKHTejiBHoe. 3apa^HBiM aBJiaeTca KOH^eHcaTOp C3 b 
nono)KeHHH I nepeKJiKDHaTena Bla jih6o C4 b nojiOKemiflx II h III nepeKJnoHarejifl. 
T.k Hanpa)KeHHe Ha ceTKe naMnBi Jll 6 6jih3ko k Hyjno, KOH^eHcaTOp He 3ap5DKeH. 

HMnyjiBC 3anycKa ot 6noKa 3P-3M (3a^ep)KaHHBiH hjih He3a^ep5KaHHBiH) nepe3 
KOHTaKT III1 -10 h u,enB CI, R3 nonaeTca b o6ih,hh Karon JiaMn. 3to HanpiDKemie 
MHHycoM npHKna^BiBaeTca k ceTKe naMnBi Jll 6, npHKpBiBaa naMny. HanpjDKeHHe Ha 
ee aHO^e noBBiniaeTca. 3to Hanp^DKeHHe nepe3 u,enB nono)KHTejiBHOH o6paTHoii 
cbh3h R4, C2 nepeflaeTca Ha ceTKy naMnBi Jll a, HanHHaa OTKpBmaTB ee, nepe3 
naMny Jll a HanHHaeT npOTeKaTB tok, co3flaBaa Ha pe3HCTOpax R8, R9 (R10) 
HanpjDKeHHe, MHHycoM npHKJia^BiBaeMoe k ceTKe naMnBi Jll 6. JIaMna eme 6onBHie 

npHKpBIB aeTCH H JiaBHH006pa3HBIH npOH,eCC npHBOHHT K 3 aKpBIB aHHK) naMnBi Jll 6 H 

OTKpBiB aHHK) Jlla. 3apH^HBiH KOH^eHcaTOp 3apH)KaeTCH no uenH: hctohhhk +200 B, 
flHOA J\l, pe3HCTOpBi Rll, R12, KOH^eHcaTOp C3 (C4), pe3Herop R13, Kopnyc. 
HanpH)KeHHe Ha ero o6KJia^Kax yBenHHHBaeTca h no p,o cthjkchhk) sthm 
Hanpa>KeHHeM noTeHHHajia OTKpBiBaHHa naMnBi Jll 6 Uco (pnc. 10.11). JIaMna 
OTKpBiBaeTca h b pe3ynBTaTe o6paTHoro naBHHOo6pa3Horo npouecca cxeMa 
nepexoznrr b Hcxoznioe cocto^hhc 3apa^HBiH KOH^eHcarop pa3p5DKaeTC5i cctohhbim 
tokom naMnBi Jll 6 no Ltenn: KOH^eHcaTOp C3 (C4), ceTKa-KaTOfl naMnBi, pe3HCTOpBi 
R8, R9 (R10), KOHTaKTBi nepeKJHOHaTeiui Bla, rhor J\3, hh>khhh o6KJia^Ka 
KOH^eHcaTOpa. J\jik ycKOpeHna pa3pa^a KOH^eHcaTOpa bkjikdhch aho/i J\3 . 

B nenn KaTO^a yeraHOBJieHBi pe3HCTOpBi R9 «,ZIjiht.I» h R10 «^jiht II, III». 
3thmh peryjiHpOBKaMH H3MeroieTC5i HanpjDKeHHe b KaTOnax naMn, a cjie^OBaTejiBHO, 
BenHHHHa OTpHHaTenBHoro Hanp5DKeHH5i Ha ceTKe naMnBi Jll 6, Kor^a Jlla OTKpBrra. 
Ha pnc. 10.11 noKa3aHO, hto npn toh tkq hoctoahhoh BpeMeHH 3apa/ia 
KOH^eHcaTOpa ^jihtcjibhoctb HMnyjiBca b pe3yjiBTaTe yBenHHeHHH 3Toro 
HanpjDKeHHH yBenHHHTca. noTeHn,HOMeTp R13 «Kopp.HaHana», BKJiiOHeHHBiH 



nocneflOBaTenBHO c 3apH^HBiM KOH^eHcaTOpOM, (J)opMHpyeT nteflecTan 
TpaneLteH^aiiBHoro HanpjDKeHHA pa3BepTKH. 

C aHO^a naMnBi Jlla CHHMaeTca OTpim,aTejiBHBiH HMnyjiBC 3acBeTa, BBi,naBaeMBiH 
nepe3 KOHTaKT 1111-17 Ha 6jiok BC-3M. 3tot HMnyjiBC BBi^ejuieTCJi Ha pe3HCTOpax 
Rl, R2, nacTB ero CHHMaeTca Ha rae3flO KOHTpona Tl. 3tot HMnyjiBC 
AH(J)(J)epeHH,HpyeTCH uenBio CI 5, R44 h b KaneerBe HMnyjiBca cpBma BBi^aeTca Ha 
6jiok BII-300-2 nepe3 aho^ J\4, KOTOpBiii OTceKaeT OTpHH,aTenBHBiH 
AH(j)(J)epeHH,HpOBaHHBiH HMnyjiBC. AMnnHTy^a HMnyjiBca 3acBeTa nopflflKa 30 B. 
HMnyjiBC cpBma HMeeT aMrniHTy^y nopa^Ka 10 B, /jjihtcjibhoctb 10 mkc. 

Hanpa>KeHHe c 3apa^Horo KOH^eHcaTOpa noflaeTca Ha ceTKy naMnBi J12a nepe3 
itenB C9, R14. Pe3HCTOp R16 - conpOTHBnemie aHO^HOH Harpy3KH KacKa^a. Hepe3 
nepexo^HyK) u,enB R18, CIO HMnyjiBCBi nocTynaiOT Ha ceTKy naMnBi J126 BTOporo 
KacKa^a ycHJiemifl, aHO^HOH Harpy3Koii KOTOporo mimeTCx pe3HCTOp R17. C aHO.ua 
naMnBi J126 HMnyjiBCBi nepe3 nepexo/iHyK) u,enB Cll, R19, R20 nonaroTca Ha bxoh 
ycHUHTena moihhocth. A h °A VQ- npeflHa3HaHeH ycKOpemui pa3pa^a 

nepexo^HOH cmkocth Cll. 

Bbixo^hoh KacKafl BBinonHeH Ha AByx napannenBHO bkjibohchhbix naMnax J13, 
JI4. Pe3HCTOpBi R22, R32 o6ecneHHBaK)T pa3BA3Ky naMn no ueroiM cctkh. B 
HcxoflHOM coctoahhh KacKa^ 3aKpBiT HanpjDKeHHeM -150B c flenHTenfl R20, R21, 
3a6noKHpOBaHHoro cmkoctbk) CI 2. B aHOHBi naivra BKJiiOHeHa OTKJiOHflromafl 
KaTyniKa 6noKa Tpy6KH TH-1M nepe3 KOHTaKT 1111-11. napannenBHO KaTyniKe 
BKJiiOHeH pe3HCTOp R24, npe,HHa3HaHeHHBiH ^jih ranieHHH coGctbchhbix KOJie6aHHH 
b KaryiHKe. 3th KOJie6aHHa MoryT B03HHKaTB b KOHType, cocTaBJieHHOM 

HHflyKTHBHOCTBK) KaryiHKH H ee MOKBHTKOBOH eMKOCTBK). UenH 3KpaHHBIX CCTOK 

nHTaK)TCH nepe3 racfliHHH pe3HCTOp R43 c 6jiokhpobohhoh cmkoctbk) C14 h 
pa3Ba3BiBaK)Hi,He pe3HCTOpBi R23, R26 ot HCTOHHrnca +300B nepe3 6jiok TH-1M 
(KOHTaKT 111 1-1). IIpH BBiTacKHBaHHH 6jiOKa TH-1M pa3pBiBaeTca uenB nHTaHHH 

aHO^OB JiaMn yCHJIHTeJM MOIHHOCTH, aHOUHBIH TOK OTCyTCTByeT. ECJIH OCTaBHTB 
nHTaHHe 3KpaHHBIX CCTOK, TOK HX 6y^eT yBeJIHHHBaTBCH, HTO MO)KeT npHBeCTH K 
BBIXO^y H3 CTpOH JiaMn. Il03T0My npH BBITaCKHBaHHH 6jIOKa TH-1M OflHOBpeMeHHO 

c pa3pBiBOM aHO^HOH n,enH BBixo^Horo KacKa^a CHHMaeTca h nHTaHHe 3KpaHHBix 

CCTOK. 

J\jik noBBinieHHH nHHeiiHOCTH nHJioo6pa3Horo HanpH)KeHHH c KaTO^a ycHUHTena 
moihhocth co3AaeTca oGparaaji cbh3b nepe3 n,enB C8, R36, R37. Hto6bi o6ecneHHTB 
jiHHeiiHOCTB HapacTaHHa Hanp^DKemifl, Heo6xozniMO, hto6bi tok 3apa^a 3apa^HOH 

eMKOCTH 6BIJI nOCTOaHHBIM (a He 3KCnOHeHHHaJIBHBIM). KoH^eHcaTOp C8 HMeeT 

6onBHiyK) eMKOCTB (npHMepHO b 100 pa3 6onBHie HaKonHTenBHoii cmkocth). Oh b 
TeneHHe hcckojibkhx nepnonoB 3apa>KaeTca h Kor^a naMna J116 3aKpBiTa, 
pa3pa>KaeTCH nepe3 pe3HCTOpBi Rll, R12 h 3apa/iHBiH KOH^eHcaTOp C3 (C4). T.k. 
eMKOCTB ero BenHKa, oh ycneBaeT pa3pa^HTBca He3HawrenBHO, tok ero 3apa^a 
npaKTHnecKH nocTOflHHBra. Bo BpeMa o6paTHoro xozia nHJioo6pa3Horo Hanp^DKeHHA 
KOH^eHcaTOp C8 fl03ap5DKaeTC5i #o Hanp5DKeHH5i +200 B nepe3 J\\. 

J\jvl KOppeKTHpOBKH (J)opMBi nHJioo6pa3Horo HanpH)KeHHH HCnOJIB3yeTCH 
flononHHTenBHaa OTpHuaTejiBHaji o6paTHaa cbjob nepe3 pe3HCTOpBi R36, R37. Ha 
hhx BBmaeTca nHJioo6pa3Hoe HanpiDKemie npOTHBonojio>KHOH nonapHOCTH, 



flonojiHirrenBHO jiHHeapH3Hpya ero. C KaroflOB naMnti BBixo^Horo KacKa^a (c 
pe3HCTOpOB R27, R28) OTpHHaTejiBHaa o6paTHaa cbjob noflaeTca b KacKa^ naMnBi 
J12a ycHJiHTenfl. Ochobhbim ee Ha3HaHeHHeM aBJiaeTCH noBBimemie yeroHHHBOCTH 
pa6oTBi ycHJiHTena. 

B KaTO,nax naMn BBixo^Horo KacKa^a ycTaHOBJieHBi noTeHHHOMeTpBi R29, R30, 
R31, R42, c noMom,BK) kotopbix peryjiHpyeTca tok naMn KacKa^a, npHBOflflmHH k 

H3MeHeHHK) CKOpOCTH erO HapaCTaHHH B OTKJIOHaiOmeH KaTyniKC KOHTpOJIB 

BBixo^Horo nHJioo6pa3Horo HanpiDKeHHH ocymecTBJiaeTCH b rae3fle T2. 

Ha pene PI no/iaeTca nHTaHHe npH BKJHOHeHHH Hacroro 3anycKa Ha nynBTe 

n^y-4M. 

10.5. Bjiok 3a/iep)KKH Hanana pa3BepTKH 3P-3M 

Bjiok 3P-3M npeAHa3HaneH ^jih (J)opMHpOBaHHH HMnyjiBCOB 3anycKa, 
3a^ep)KaHHBix othochtcjibho HMnyjiBCOB 3anycKa c yerpOHCTBa xpOHroauHH, a 
TaKMe riix KOHTpona BH^eocHrHanoB, nocTynaiomHx Ha HH^HKaTOpHyK) annapaTypy 

H BHeiHHHX CHrHaJIOB. 

3a^ep>KKa HMnyjiBCOB 3anycica b 6noKe ocymecTBjraeTCJi /niCKperHO nepe3 10 
km. b cjieflyromnx npe^enax: B pe>KHMe «PeflKHH I» 40-350 km, «Pe/pcHH II» 50-370 

KM, «HaCTBIH» 30-90 KM. IIpH BBIKJIKDHeHHOH 3a^ep)KKe 6jIOK (J)OpMHpyeT HMnyjIBCBI 

3anycKa, coBna^aromHe bo BpeMeHH c bxo^hbimh HMnyjiBcaMH 3anycKa. 

CTpyKTypHaa cxeMa 6noKa npeneraBJieHa Ha pHC.10.12. B cocTaB 6noKa bxohat: 
cxeMa nepeKHK)HeHHa pokhmob 3anycKa, 
reHepaTOp nHJioo6pa3Horo Hanp5DKeHH5i, 
napa<J)a3HBiH ycHUHTejiB, 
3neKTpoHHoe pene ypOBHH, 

JiaMna CHHXpOHH3aHHH, 

6noKHHr-reHepaTOp, 

CTa6HJiH3HpyK)maH cxeMa, 

cxeMa yeraHOBKH bcjikhkhbi 3a^ep)KKH, 

cxeMa 06Be,HHHeHH5i, 

ycHUHTenB BepTHKanBHoro otkjiohchhh, 
3JieKTpOHHO-JiyHeBaa Tpy6Ka co cxeMoii nHTaHHH. 
Pa6oTy 6noKa paccMOTpHM no Bp cmchhbim rpa<J)HKaM (pHC.10.13). 
Ha bxoa 6noKa nocTynaroT HMnyjiBCBi «3an III» ot yerpoiiCTBa xpOHH3au,HH 
(pHC.10.13 a). HMnyjiBCBi 3anycKa ynpaBJMMT reHepaTOpOM nHJioo6pa3Horo 

HanpaJKeHHH, npe,HCTaBJMK)III,HM CO6OH JKflyiHHH MyjIBTHBH6paTOp C 3apH^HBIM 

KOH^eHcaTOpOM. KoHen, nHJioo6pa3Horo Hanp5DKeHH5i b pe>KHMax pezpcoro 3anycKa 
cooTBeTCTByeT ^anBHOCTH 400 km, Hanaro npHMepHO 10 km, a pa3HHHHBie ypOBHH 
nHJioo6pa3Horo Hanp5DKeHH5i - flanBHOCTaM ot 10 ,ro 400 km (pHC.10.13 6). 

3to Hanpa>KeHHe ycHUHBaeTca napa<J)a3HBiM y CHJiHTeneM . J\im noBBinieHHa 
jiHHeiiHOCTH nHJioo6pa3Horo HanpjDKemifl Ha 3apa^HBiH KOH^eHcaTOp noflaeTca 
o6paTHaa cbh3b c ycHJiHTena. 



Pa3HononapHBie nHJioo6pa3HBie Hanp5DKeHH5i c bbixohob ycHJiHTejra nonaiOTCfl 

Ha rOpH30HTaJIBHO-OTKJIOHaK)IIl,He nJiaCTHHBI 3JieKTpOHHO-JiyHeBOH Tpy6KH 

ocitHJiJiorpa(J)a. 

IlHJioo6pa3Hoe HanpjDKeHHe >iBJiaeTca TaK>Ke 3a#aiomHM ^jm aneKTpOHHoro 

peJie ypOBHJI, KOTOpOe B 3aBHCHMOCTH OT yCTaHOBKH pyHKH 3a^ep)KKH 

nepeKJHonaeTca Ha pa3JiHHHBix ypOBHax nHJioo6pa3Horo HanpjDKeHHJi (nyHKTHp Ha 

pHC.10.13 6), T.C npH pa3JIHHHBIX flaJIBHOCTflX. IIO ^OCTH)KeHHH nHJI006pa3HBIM 

Hanpa>KeHHeM HanpjDKeHHJi co cxeMBi yCTaHOBKH bsjihhhhbi 3a^ep)KKH aneKTpOHHoe 
pene ypOBHa BBipa6aTBiBaeT OTpHHaTejiBHBiii npaMoyrojiBHBra HMnyjiBC 
(Phc.10.13b), Hanano KOTOporo cooTBeTCTByeT ycTaHOBJieHHoii ^anBHOCTH. 

3tot HMnyjiBC ^H(J)(J)epeHiiHpyeTCH (pHC.10.13 r), h OTpHHaTejiBHBra 
AH(j)(J)epeHH,HpOBaHHBiH HMnyjiBC nocTynaeT Ha KaTOfl JiaMnBi CHHxpOHH3au,HH. Ha 
ceTKy 3toh JiaMnBi nocTynaK)T HMnyjiBCBi 10 h 50 km otmctok ^anBHOCTH 
(pHC.10.13^). npH coBna^eHHH HMnyjiBca 10 km otmctkh c /jH(J)(J)epeHH,HpOBaHHBiM 
HMnyjiBCOM b aHO^e chhxp OHH3Hpy K)m,eH JiaMnBi noaBJiaeTCH HMnyjiBC, 
3anycKaK)Hi,HH }K#yin,HH 6noKHHr-reHepaTOp. 

BjiOKHHr-reHepaTOp b Bip a6 aTBiB aeT npH 3tom 3a^ep>KaHHBiH HMnyjiBC 3anycKa, 

COOTBeTCTByK)Hl,HH yCTaHOBJieHHOH flailBHOCTH H COBna,HaK)IIl,HH C 10 KM OTMeTKaMH 

(pHC. 10.13 e). ^jm HCKJHoneHHa CHHxpOHH3au,HH nonepeMeHHO ^ByMfl cocc/ihhmh 
10-km OTMeTKaMH npHMeHeHa cnen,HajiBHaa CTa6HJiH3Hpyioiii,aH cxeMa. 

npH BKJHOHeHHoii 3a,nep}KKe Ha bbixoh 6noKa nocTynaeT HMnyjiBC 3anycKa 
«3an. III» 6e3 3a^ep}KKH. 

BenHHHHa 3a^ep>KKH chhtbib aeTCH no 3KpaHy sjieKTpOHHO-jryHeBOH Tpy6KH. 
J\jm 3Toro nepeKJiiOHaTejiB KOHTpojra ^oiDKeH 6bitb ycTaHOBJieH b nojiOKemiH K3 

(KOHTpOJIB 3a^ep)KKH). IIpH 3TOM Ha yCHJIHTeJIB BepTHKaJIBHOrO OTKJIOHeHHa 

ocH,HJiJiorpa(j)a nocTynaiOT 10 h 50 km otmctkh .najiBHOCTH h bbixohhoh HMnyjiBC 
6jiOKHHr-reHepaTopa, o6Be^HHeHHBie b cxeMe o6Be,nHHeHH5i. 

B flpyrnx nojio>KeHH5ix nepeKJHOHaTena KOHTpojra Ha ociniJiJiorpac]} no^aiOTCH 
KOHTponHpyeMBie BH^eocHrnanBi: 3A, 3K, 3 K ohtp, AO, Oil, a TaK>Ke flpyrne 
CHraajiBi, noflKJiiOHeHHBie k rae3,zry ocn,HJiJiorpa(J)a T5 b nojio>KeHHH nepeKJuoHarejui 
«Bh». 

IIoCTOaHHBie HanpflJKeHHfl flJIfl nHTaHHJI 3JieKTpOHHO-JiyHeBOH Tpy6KH 

BBipa6aTBiBaiOTca cnen,HajiBHBiM BBinpaMHTeneM, HaxonfliiniMCJi b caMOM Gjiokc 

B 6noKe HMeiOTca cne^yiomHe peryjinpOBKH: «Yct. 3a^ep)KKH» 
npeAHa3HaHeHHaa jsjix yCTaHOBKH Heo6xonHMoii bsjihhhhbi 3a^ep)KKH, «Yct. 90» 

flJM OrpaHHHeHHH BeJIHHHHBI 3a^ep>KKH 90 KHJIOMeTpaMH B pOKHMe «HaCTBIH», 

peryjinpOBKH «^pK.» h «Ook.» nyna 3JieKTpOHHO-JiyHeBoii Tpy6KH. 

npHHn,HnHajiBHaa cxeMa 6noKa 3P-3M npcucTaBJieHa Ha pnc. 10.14. OHa 
BKJiiOHaeT b ce6a reHepaTOp nHJioo6pa3Horo Hanp5DKeHH5i Jll, napa(J)a3HBiii 
ycHJiHTenB JI2, 3JieKTpOHHoe pene ypOBHJi (3PY) J13, naMny CHHxpOHH3an,HH J14a, 
6jiOKHHr-reHepaTOp J146, ycHJiHTenB BepTHKanBHoro otkjiohshhh J15 h 3JieKTpOHHO- 
nyHeByio Tpy6Ky (3 JIT) JI6. 

TeHepaTOp nHJioo6pa3Horo Hanpa)KeHHH BBinojmeH Ha jK^ymeM 
MyjiBTHBH6paTOpe c KaronHoii cbjobio h c 3apa^HBiM KOH^eHcaTOpOM C2. OGmeii 
KaTO^Hoii Harpy3Koii naMn MyjiBTHBH6paTOpa 5ibjmiotc5i pe3HCTOpBi R5 (R56), R6. 



IlHTaHHe naMn ocymecTBJiaeTca HanpjDKeHHeM +200 B. Ahouhbic Harpy3KH naMn - 
pe3HCTOpti R3, R4. B hcxo^hom coctoahhh naivraa J116 OTKpBiTa nono)KHTejiBHBiM 
HanpjDKeHHeM ot HCTOHHHKa +200 B nepe3 uenB R13, R7. Tokom otkpbitoh naMiiBi 
J116 C03flaeTca na/ieHHe HanpjDKeHHfl Ha KaTOflHOM conpOTHBJieHHH, KOTOpoe 
MHHycoM npHJio)KeHO k ceTKe naMnBi Jlla, y/jep^KHBaa ee b 3aKpBiTOM coctoahhh. 

3apa^HBIH KOH^eHCaTOp, BKJIKDHeHHBIH MOK^y CeTKOH H KaTOflOM naMnBi J116, He 

3ap5DKeH, t.k. noTeHHHan ee ceTKH othochtcjibho KaTO^a 6jih30k k HynK). 

IIojiO)KHTejiBHBiH HMnyjiBC 3anycKa «3an III» c KOHTaicra 1111-18 noflaeTca Ha 
KaTO^Bi naMn. K ceTKe naMnBi J116 oh npHJio>KeH MHHycoM, npHKpBiBaa ee. 
IIoTeHHHan aHO.ua naMnBi yB cjihhhb aeTOi h nepe,naeTC5i Ha ceTKy naMnBi Jlla nepe3 
H,enB nono)KHTejiBHOH oGparHoii cba3h CI, Rl. JlaMna OTKpBiBaeTca, nepe3 Hee 
npOTeKaeT tok, co3^aBaa Ha KaTOflHOM conpOTHBJieHHH R5 (R56), R6 HanpjDKeHHe, 
MHHycoM npHJiojKeHHoe k ceTKe naMnBi JI16, 3aKpBiBaa ee, h b pe3ynBTaTe 
naBHHOo6pa3Horo npouecca naMna JI16 hojihoctbk) 3aKpBiBaeTca, naivraa Jlla 
nonHOCTBK) OTKpBiBaeTca. KoH^eHcaTOp C2 HanHHaeT 3ap5DKaTBC5i no Henn: +200 B, 
pe3HCTOpBi R13, R7, KOH^eHcaTOp C2, pe3HCTOpBi R5, R6, Kopnyc, (J)opMHpya 
nHJioo6pa3Hoe Hanp^DKeHHe. J\ii5i noBBinieHHa hhhchhocth nocneflHero 3apa/i 
eMKOCTH ocymecTBJiaeTca c ynacraeM Hanp5DKeHH5i c aHOna naMnBi JI26, T.e. 
ocymecTBnaeTca OTpHHaTejiBHaa o6paTHaa cb^3b. 

IlHJioo6pa3Hoe HanpjDKemie nocTynaeT Ha ceTKy naMnBi JI2a napa<J)a3Horo 
ycHJiHTena. KpOMe Toro, c aHO^a naMnBi Jlla CHHMaeTca OTpHuaTenBHBiH 
npaMoyrojiBHBra HMnyjiBC, KOTOpBra nepe3 nepexo^HOH KOH^eHcaTOp C24 noflaeTca 
Ha Karozi 3JIT b KanecTBe HMnyjiBca noncBeTa npHMoro xona pa3BepTKH. 

IIapa(J)a3HBIH yCHJIHTCJIB C KaTOHHOH CB5I3BK), C o6lHHM KaTO^HBIM pe3HCTOpOM 

Rll. Hepe3 pe3HCTOpBi R15, R17, 3a6noKHpoBaHHBie KOH^eHcaTopOM C4 
nHJioo6pa3Hoe Hanp^DKeHHe nonaeTOi Ha ceTKy naMnBi JI26. TaKHM o6pa30M, Ha 
BBixonax napa(J)a3Horo ycHUHTena JI2a h JI26 (aHOUHBix Harpy3Kax R12 h R13, 
R14) BBi^enaKDTca nHJioo6pa3HBie HanpjDKeHHH npOTHBonojio>KHOH nojiflpHoera. 
3th HanpajKeHHa nocTynaiOT Ha ropH3 OHTanBHO OTKJiOHfliomHe nnacTHHBi 9, 10 
3 JIT. IJenB R10, C3 HBJiaeTCH KOppeKrapyiomeH, c noMOiHBio Hee b ycHUHTene 
o6pa3yeTca OTpHuaTenBHaa o6paTHaa cbh3b. 

C aHO^a naMnBi JI26 nHJioo6pa3Hoe Hanp^DKeHHe CHHMaeTca nepe3 ^enHTenB 
R18, R19 h R20 npH penKOM hjih R62, R63 npn nacTOM 3anycKe Ha bxoa 3PY 
(naivraa JI3). ^enHTenB bkukdhch MOK^y HCTOHHHKaMH +200 B h -150 B. npHHinrn 
perynHpOBaHHH ypOBHH HanpiDKemui Ha Bxone 3PY noacHaeTCH pnc. 10.15. 
AMnnHTy^a nHJioo6pa3Horo Hanpa>KeHHa nopa^Ka 60 B, npenejiBi perynnpOBKH 
noTeHHHOMeTpOM R19 coeraBJifliOT ±30 B. TaKHM o6pa30M, ecnn npHHATB 3a 
ypOBeHB cpa6aTBiBaHHH 3PY BepxHHH npe/jen perynHpOBamifl R19, to b hhjkhcm 
nono)KeHHH ^BH>KKa noTeHH,HOMeTpa R19 ypOBeHB cpa6aTBiBaHHa 3PY npn 
MaKCHMyMe nHJioo6pa3Horo Hanp5DKeHH5i, a b BepxHeM Ha ypOBHe Hyna 
nHJioo6pa3Horo HanpjDKemra. TaKHM o6pa30M, peryjinpOBKoii R19 «YcT.3a^ep)K» 
H3MeHaeTca ypOBeHB cpa6aTBiBaHHH 3PY. IIoTeHHHOMeTpoM R62 ycTaHaBUHBaeTca 
MaKCHMajiBHBiii npe^eji 3a^ep>KKH 3anycKa 90 km b pe)KHMe nacToro 3anycKa. 



3neKTpOHHoe pene ypOBroi BBinonHeHO no cxeMe Tpnrrepa ypOBHH c KaTO^HOH 
cbh3bk). UenB R24, R25 - KaTOflHafl Harpy3Ka. 3jieMeHTBi CIO, R27 - nenB 

nOJIO>KHTeJIBHOH 06paTH0H CBH3H. 

B hcxo^hom coctoahhh naMna J136 OTKpBrra Hanp^DKeHHeM ot HCTOHHHKa 
+200B, no^aBaeMBiM Ha ceTKy naMnBi nepe3 pe3HCTOpBi R23, R27. B KaTO^e HMeeT 
MecTO Hanpa>KeHHe nono)KHTejiBHOH nojiapHOCTH. Karo^ naMnBi J13a no#KJiK)HeH k 
HCTOHHHKy - 150 B nepe3 pe3HCTOp R22, nosTOMy ^ho^bi J\2, ^3 otkpbitbi, oGmaa 
KaTO^Haa Harpy3Ka no^KJiiOHeHa k naMne J13a h OTpimaTejiBHBiM HanpiDKeHHeM, 
no^aBaeMBiM c KaTO^a Ha ceTKy naMnBi J13a OHa 3aKpBiTa. KoH^eHcaTOp CIO 
3ap5DKeH npHMepHO j\o 3HaneHHa aHOHHoro HanpiDKeHHH. 

IIo ^ocTHJKeHHK) ypOBHfl nHJioo6pa3Horo HanpH)KeHHH, paBHoro HanpjDKeHHK) 
OTKpBiBaHHa naMnBi J13a npOHCxo^HT nepexofl cxeMBi bo BTOpoe cocto^hhc JlaMna 
J13a OTKpBiBaeTCfl, Hanp^DKeHHe Ha ee Karo^e noBBimaeTCfl, a Ha aHO^e noHH)KaeTCH. 
IIoHH)KeHHoe aHO^Hoe HanpjDKeHHe nepe,naeTC5i nepe3 nenB CIO, R27 Ha ceTKy 
naMnBi J136, naMna npHKpBiBaeTca. npOHCxo^HT naBHHOo6pa3HBiH nponecc 

yCTaHOBKH CXeMBI BO BTOpOe, HeyCTOHHHBOe COCTOflHHC BcJie^CTBHe yMeHBineHHfl 

HanpH)KeHHH Ha KaTOne naMnBi J136 h yBejinneHnfl HanpiDKeHna Ha KaTO^e naMnBi 
J13a ahoabi J\2, 7J3 3 aKpBiB aiOTCs , KaTO/iBi naMn J13a h J136 OTCoeflHmnoTCfl flpyr ot 
flpyra. npH cna^e nHJioo6pa3Horo HanpjDKeHHfl ^o noTeHnnajia 3annpaHHH naMnBi 
J13a OHa 3annpaeTca, naMna J136 OTKpBiBaeTca, cxeMa nepexonnr b HCxonHoe 

COCTOflHHe. TaKHM 06pa30M, B03BpaT B HCXO^HOe COCTOaHHe ocymecTBnaeTCH Ha 

o6paTHOM xo^e pa3BepTKH (pnc. 10.13 a). npH 3tom b KaTO^e naMnBi J136 
(JjopMHpyeTca OTpHH,aTenBHBiH npaMoyronBHBiH HMnyjiBC, Hanaro KOTOporo 
cooTBeTCTByeT BBi6paHHoii 3a^ep)KKe ^anBHOCTH. 

Bo3BpaT b HexoflHoe cocToaHHe 3Py npOHCxo^HT npH 6onee hh3kom ypOBHe 
Hanpa>KeHHa, neM HanajiBHBiH nepe6poc. 3to mokct npHBecra k TOMy, hto npH 
He6onBHiHx 3a^ep)KKax, Kor^a nepe6poc nponcxonHT npH hh3khx ypOBHax 

nHJI006pa3HOrO HanpJDKCHHfl, B03BpaT B HCXOflHOe COCTOflHHe CTaHOBHTCfl 

HeB03MO)KHBiM h pa6oTa 3Py HapyniaeTca. J\ii5i noBBinieHHH ypOBroi o6paTHoro 
cpa6aTBiBaHHa bkukdhch KOH^eHcaTOp C8, kotopbih bo BpeMH npaMoro xona 
3ap5DKaeTOi h npH o6paTHOM xo^e Ha Karon e naMnBi J13a co3,naeTC5i HeKOTOpoe 
Hanpa)KeHHe, KOTOpoe bboobct 3annpaHHe naMnBi npH 6onee bbicokom ypOBHe 
Hanp5DKeHH5i, neM Hanpa>KeHHe OTnHpaHHH. 

OTpHH,aTenBHBiH HMnyjiBC 3Py /jH(J)(J)epeHH,HpyeTCH nenBK) Cll, R29. 
,ZlH(J)(J)epeHH,HpOBaHHBiH HMnyjiBC noflaeTCH Ha Karozi naMnBi CHHxpOHroannn J14a. 
Pa6oHHM aBJiaeTca nepBBra ^H(J)(J)epeHH,HpOBaHHBiH HMnyjiBC. TJnonaMH 7J/4, J\5 
o6ecneHHBaeTca OTceKaHHe nono>KHTejiBHoro h BBmeneHne OTpHnaTenBHoro 
AH(j)(J)epeHH,HpOBaHHoro HMnyjiBca. B naMne CHHxpOHH3annH o6ecneHHBaeTca 
coBna^eHHe onepeflHon 10-km otmctkh c AH(J)(J)epeHH,HpOBaHHBiM HMnyjiBCOM. J\jw 
oGecneneHHH yeroHHHBoro coBna^eHHa ^H(J)(J)epeHH,HpOBaHHBiH HMnyjiBC 
pacTarHBaeTca c noMomBK) nnrerpnpyiomeH nenn CI 3, R73. 

JlaMna JI4a HOpManBHO 3aKpBiTa OTpHnaTenBHBiM Hanp^DKemieM CMememra ot 
HCTOHHHKa -150 B c ^ejiHTena R34, R33. Ha ceTKy naMnBi nonaiOTCfl HMnyjiBCBi 10- 
km OTMeTOK c KOHTaKTa UJ1- 16 nepe3 nepeKJiioHaTejiB Bl b nono>KeHHH «3a^ep)KKa» 

(3aMKHyTBI KOHTaKTBI 1, 2) H KOHfleHCaTOp CI 5. J\J151 HCKJIIOHeHHfl CpaGaTBIBaHHH 



CXeMBI CHHXpOHH3ail,HH OT OTMCTOK flaJIBHOCTH IIpH OTCyTCTBHH 

AH(J)(J)epeHLi,HpOBaHHoro HMnyjiBca Ha KaTO^e 3a chqt hx 6ojibihoh aMnnHTy^Bi 
OTMeTKH ^anBHOCTH orpaHHHHBaiOTca CBepxy Ha ypOBHe, 3a^aBaeMOM flenHTeneM 
R59, R60, noflKJiiOHeHHeM k HCTOHHHKy +200 B h 3 a6 jiokhp ob aHHBiM 
KOH^eHcaTOpOM C33. OrpaHHHHTejiBHBiM aBJiaeTca flHOfl J\ 14. IIpH coBnafleHHH 
onepeflHOH 10-km otmctkh c ^h(|) (j) epeHHHp ob aHHBiM HMnyjiBCOM naMna 

CHHXpOHH3aU,HH OTKpBIB aeTCfl H Hepe3 TpaHC(J)OpMaTOp Tp2 3aMBIKa6T u,enB 

o6paTHOH cbh3h 6noKHHr-reHepaTOpa (naMna J146). 

BnoKHHr-reHepaTOp pa6oTaeT b jK^ymeM pokhmc )Kflyiu;HH pe)KHM 
o6ecneHHBaeTca uenBio aBTOCMememifl C17, R35, KOTOpaa no,zmep}KHBaeT 6noKHHr- 
reHepaTOp b coctoahhh, 6jih3kom k 3annpaHHK). Co6ctb6hhbih nepHOfl cneAOBaHHH 
ero 3a/iaeTCH uenBio CI 8, R37 (R57). HMnyjiBC c BBixo^a 6jiOKHHr-reHeparopa (c 
ceTOHHOH o6motkh TpaHC(J)opMaTOpa Tp2) noflaeTCfl nepe3 uenB ^13, R65, C32 Ha 
BBixofl 6noKa - KOHTaKT 1111-10. J\uop, J\\3 OTceKaeT b 03M0>KHBie OTpHH,aTenBHBie 
BBi6pocBi. IJenB R65, C32 - HHrerpHpyiomafl, yBejiHHHBaiomaji ^jiHTejiBHOCTB 
HMnyjiBCOB 3anycKa. 

IIpH perynHpOBKe 3a,nep}KKH ypOBeHB cpa6aTBiBaHHa (3PY) nnaBHO H3MeHaeTca, 
cne/iOBaTejiBHO, nnaBHO H3MeroieTC5i nojio>KeHHe /jH(J)(J)epeHH,HpOBaHHoro HMnyjiBca, 

a 10-KM OTMeTKH HMdOT (J)HKCHpOBaHHBie BpeMCHHBie 3HaHeHHH. ,ZLt5I nOBBIHieHHfl 

ycTOHHHBOCTH cxeMBi 3a^ep)KKH, HCKJiK)HeHHa CHHxpOHH3au,HH nonepeMeHHO 

COCeflHHMH 10-KM OTMCTKaMH npHMeHCHa CXeMa CTa6HJIH3aHHH, pa60Ta KOTOpOH 

noacHaeTca rpa<J)HKaMH pnc. 10.16. B aHOHHyio uenB naMnBi J136 3PY (Tpnrrepa 
ypOBHa) BKJHOHeH KOJie6aTenBHBiH KOHTyp LI, C9 (J)opMHpyioiii,HH 3aTyxaK)Hi,He 
KOJie6aHHa b MOMeHT cpa6aTBiBaHHa 3PY npn ycTaHOBJieHHOH BenHHHHe 3a^ep)KKH. 
Pe3HCTOpOM R26 o6ecneHHBaeTca 3aTyxaHHe KOJie6aHHH. J\jik CTa6HJiH3an,HH 
Heo6xoflHM ohhh nepnon KOJie6aHHH KOHTypa, kotopbih paBeH npHMepHO 70 mkc, 
T.e. npHMepHO nepHOfl cjieflOBamra 10-km otmctok. TaKHM o6pa30M, Hanp^DKeHHe 
Ha aHO^e 6jiOKHHr-reHeparopa paBHO cyMMe HanpjDKeHHH +200 B h 
CHHycoH^anBHoro Hanp5DKeHH5i KOHTypa. 

PaccMOTpHM H3MeHeHHe aMnnHTy^Bi BBixonHoro HMnyjiBca 6noKHHr-reHepaTOpa 
npn pa3HHHHBix MOMeHTax nepeKHK)HeHHH 3PY. Ecjih oho nepeKJiiOHaeTCJi b 
MOMeHT 1 (pnc. 10.16a), to 10-km OTMeTKa coBna^aeT c HyneM CHHycoH^aiiBHoro 
HanpjDKeHHH Ha aHOne 6noKHHr-reHepaTOpa (pnc. 10.16 6) h aMrniHTyna HMnyjiBca 
6noKHHr-reHepaTOpa OKa>KeTCH cpe^HeH (pnc. 10.16 a). 3to nojio>KeHHe HBJiaeTCH 
HanGonee ycTOHHHBBiM, t.k. 10-km OTMeTKa coBna^aeT c MaKCHMyMOM 
AH(J)(J)epeHLi,HpOBaHHoro HMnyjiBca (pnc. 10.16 b) h CHHxpOHH3au,Ha 6noKHHr- 
reHeparopa nonynaeTca HanGonee ycToiiHHBOH. IIpH nepeKJiiOHeHHH 3PY b momcht 
2 10-km OTMeTKa coBna^aeT c 6onee bbicokhm Hanp^DKeHHeM Ha aHOne naMnBi 
6noKHHr-reHepaTOpa h aMnnHTy^a BBixonHoro HMnyjiBca 6y^eT Gojibhic Ecjih 3PY 
nepeKJiKDHaeTca b momcht 3, 10-km OTMeTKa coBna^aeT c 6onee hh3khm 
HanpH>KeHHeM Ha aHO^e h aMrniHTyna bbixouhbix HMnyjiBCOB 6y^eT mchbhic 

HMnyjiBC 6noKHHr-reHepaTOpa nocTynaeT Ha cxeMy CTa6HJiH3an,HH (Ha Bxone 
3PY), BKJiK)HaK)Hi,yK) b ce6a TpaHC(J)opMaTOp Tpl, KOH^eHcaTOp C7, pe3HCTOp R72 
h ,znio,zi HMnyjiBC 6noKHHr-reHepaTOpa nocTynaeT Ha nepBHHHyio o6MOTKy 
TpaHC(J)opMaTOpa TP1 h 3thm HMnyjiBCOM nepe3 flHOfl J\l ocymecTBjraeTCfl 3apa^ 



KOH/ieHcaTopa C7. J\uoj\ J\l o6ecneHHBaeT 6bictpbih 3apa^ KOH^eHcaTopa, a nepe3 
pe3HCTOp R72 ocymecTBJiaeTca MeflJieHHBiii pa3pjm ero. BenHHHHa 3apa/ia 
KOH^eHcaTOpa onpeflenaeTCH aMiuiHTy^OH HMnyjiBca GnoKHHr-reHepaTOpa. 
Hanpa)KeHHe Ha KOH^eHcaTOpe C7 npeflCTaBjraeT co6oh ^o6aBKy k HanpjDKeHHio 
cp a6 aTBiB aHiia 3PY, H3Merononryio momcht ero cp a6 aTBiB aHH>i . TaKHM o6pa30M, 
npH jik)6bix He6onBniHx oncjiOHeHHiix MOMeirra cpa6arBiBaHH5i 3PY ot HanGojiee 
ycToiiHHBOH cxeMa CTa6HJiH3aii,HH 3acTaBJiaeT ero BepHyTBca k 3TOMy ycToiiHHBOMy 

nOJIO)KeHHK). 

Ecjih 3a^ep)KKa BBiKJHoneHa (3aMKHyTBi KOHTaKTBi 3, 4 nepeKJiK)HaTejia Bl), 
He3a^ep)KaHHBiH HMnyjiBC 3anycKa «3an III» c KOHTaicra 1111-13 nocTynaeT Ha ceTKy 
naMnBi CHHxpOHH3au,HH J14a. AMnnHTy^a HMnyjiBca 3anycica ^ocTaTOHHO GonBHiaa, 
o6ecneHHBaK)Hi,aH OTKp bib aHH e naMnBi. BnoKHHr-reHepaTOp noBTOpaeT 3tot 
HMnyjiBC h oh nonaeTca Ha bbixo^ 6jioica. 

J\jl% HHflHKaHHH BeJIHHHHBI 3a^ep>KKH Ha OCH,HJIJIOrpa(J) nOflaiOTCfl OTMeTKH 

^anBHOCTH h HMnyjiBC 6noKHHr-reHepaTOpa. 3aMeniHBaHHe sthx HMnyjiBCOB 
npOBOAHTca Ha pe3HCTOpe R44. Hepe3 u,enB R46, J\l nocTynaK)T otmctkh 
^anBHOCTH h nepe3 iienB R47, ^8 - HMnyjiBC 6jiOKHHr-reHeparopa. ^ho^bi J\l, ^8 
npeAHa3HaHeHBi /ijih pa3B5i3KH u,eneH no^aHH HMnyjiBCOB. 3aMeniaHHBie HMnyjiBCBi b 
nono)KeHHH «K3» nepeKjnoHarejra B2 no^aiOTCfl Ha ycnjiHTenB BepTHKanBHoro 
OTKJiOHeHHa (naMna J15). 

YcHJiHTejiB BBinonHeH Ha neHTO^e. IlHTaHHe ero ocymecTBjraeTCJi ot HCTOHHHKa 
+200 B nepe3 conpOTHBJieHHfl aHO^HOH Harpy3KH R41, R42. Pe3HCTOpBi R38, R39 
o6pa3yK)T ^enHTejiB Hanpa)KeHHH nHTaHHH 3KpaHHoii cctkh. KoH^eHcaTOp CI 9 - 
6noKHpOBOHHBiH. UenB R40, R20 - uenB aBTOCMememra. C BBixona ycHJiHTejra 
CHraanBi nocTynaK)T Ha BepTHKanBHO OTKJiOHfliomHe nnacTHHBi 6, 7 3JieicrpoHHO- 
jiyneBOH Tpy6KH. 

KoHTpojiBHBiii ocH,HJiJiorpa(J) o6ecneHHBaeT kohtpojib BH^eocnrHajiOB b 
cooTBeTCTBHH c nono)KeHHHMH nepeKJHOHaTejra B2. Hepe3 rHe3flO T5 b nojiOKemiH 
nepeKJiKDHaTena B2 «Bh» Moryr 6bitb nonaHBi KOHTpona nK)6Bie BHeniHHe 
cnrHajiBi. Bee 3th cnraanBi nonaiOTCfl Ha ceTKy naMnBi J15 ycHJiHTejra 
BepTHKanBHoro OTKJiOHeHHH. KoHTpojiBHBiii ocH,HJiJiorpa(J) BKJiK)HaeT b ce6a 
3JieKTpOHHO-nyHeByK) Tpy6icy h ^Ba BBinpaMHTena, o6ecneHHBaioiii,He ee nHTamie. 
Ha BBinpaMHTenH noAaeTca HanpjDKemie 220 B 50 Th, nepe3 TpaHC<j)opMaTOp Tp3. 
IlepBBiH BBinpaMHTenB (+500 B) BBinonHeH Ha rhorq J\IQ c (J)hjibtpom C29, R55 h 
o6ecneHHBaeT nHTaHHe TpeTBero aHO.ua Tpy6KH. BTOpoii BBinpaMHTenB (-800 B) 
BBinonHeH Ha flHO^e ^1 1 c cf)HJiBTpOM R56, C30, C31. HanpiDKemie ero noAaeTca Ha 
^enHTejiB, c KOTOporo CHHMaK)Tca Hanp5DKeHH5i Ha Bee ocTanBHBie sneicrponBi 
Tpy6KH. ^HOfl J\9 ocymecTBnaeT pa3fleneHHe Heneii HMnyjiBca noncBeTa h 
OTpHuaTenBHoro Hanp5DKeHH5i Ha KaTO^e Tpy6KH. 

10.6. Bjiok (J)opMHpOBaHHH KOMnneKCHoro 3xo-CHrHana h Hanpa>KeHHH +300 B 
Bn-300-2 

Bjiok EIT-300-2 o6ecneHHBaeT (J)opMHpOBaHHe KOMnneKCHoro aMnjiHrynHO- 
KorepeHTHoro 3xo-CHraajia 3AK, ynpaBJieHHH rpammeH 30H aMnjiHrynHoro h 



KorepeHTHoro sxo-CHraanoB h BBipa6oTKy HecTa6HJiH3HpOBaHHoro Hanp^DKemra 
nHTaHHH +300 B. Bjiok o6ecneHHBaeT ynpaBJieHHe rpaHHHeii 30H KorepeHTHBix h 
aMnnHTy^HBix sxo-CHraaiiOB b cneflyiomHx npe/ienax: 

B pOKHMaX «PeflKHH I» H «PeflKHH II» 15... 250 KM, 
B pOKHMe «HaCTBIH» 10... 170 KM. 

B 6noKe (J)opMHpyeTCH apKOCTHaa OTMeTKa rpaHHHBi CHrHanoB, 
OTo6pa>KaK)iii,aHCH Ha 3KpaHe HKO b bujxq OKpy>KHOCTH Ha ycTaHOBJieHHoii 

^aJIBHOCTH. 

CTpyKTypHaa cxeMa KaHana (J) opMHp ob aHHa 3AK npeflCTaBJieHa Ha pHC.10.17. 
B cocTaB KaHana bxoaht: 

^enHTenH sxo-CHraanoB 3 A h 3K, 

KacKa^ (J)opMHpOBaHHa npaMoyronBHBix HMnyjiBCOB, 

KOMMyTHpyK)ni,aH cxeMa, 

ycHUHTenB, 

AH(J)(J)epeHH,HpyK)Hi,aH uenB, 

BBIXO^HOH KaTO^HBIH nOBTOpHTeJIB. 

3xo-CHraajiBi 3A h 3K nepe3 cooTBeTCTByiomHe ^enHTejiH CHraanoB 
nocTynaK)T Ha bxohbi KOMMyrapyiomeH cxeMBi. BBipaBHHBaHHe aMnjinrynBi 
CHrHanoB 3A h 3K ocymecTBnaeTca H3MeHeHHeM aMnnHTy^Bi CHraana 3K 
(perynHpOBKa «BanaHC»). 

KacKa^ (J)opMHpOBaHHH npHMoyronBHBix HMnyjiBCOB BBinonHeH Ha KHnn-pene 
no cxeMe JK^ymero MynBTHBH6paT0pa c jiaMnon 3anycKa. IIpH no^ane HMnyjiBCOB 
3anycKa Ha bxoa KacKa^ <J)opMHpOBaHHa npaMoyronBHBix HMnyjiBCOB b Bip a6 aTBiB aeT 

HMnyjIBCBI nOJIO)KHTeJIBHOH nOJIHpHOCTH. 3tH HMnyjIBCBI B03^eHCTByK)T Ha 
KO MMy THpy K) Hiy K) CXeMy TaKHM 06pa30M, HTO B npOMOKyTOK BpeMeHH, 

cooTBeTCTByK)Hi,HH fljiHTenBHOCTH b Bip a6 aTBiB ae mo ro HMnyjiBca, Ha BBIXOfl 
KOMMyTHpyK)Hi,eH cxeMBi nocTynaK)T CHraanBi KorepeHTHoro KaHana 3K, a npn 
OTcyTCTBHH HMnyjiBca cxeMa OTKpBiTa fljia CHrHanoB aMnjinrynHoro KaHana 3A. 

nojiynaeMBiH Ha BBixo^e KOMMyrapyiomeH cxeMBi KOMnneKCHBiii BH^eocHraan 
3AK nocTynaeT Ha bxoh flByxKacKa^Horo BH^eoycHJiHTena h nepe3 bbixohhoh 
KaTOUHBiii noBTOpHTenB nocTynaeT Ha bbixoh 6noKa k 6noKy BC-3M. KaronHBiii 
noBTOpHTenB BBinanroieT (J)yHKH,HH cornacyiomero sjieMenra. 

CHHxpOHH3aHH5i KaHana ocymecTBnaeTCH He3a^ep)KaHHBiMH HMnyjiBcaMH 
«3an.III» ot CHCTeMBi CHHxpOHH3au,HH. 3a^ep)KaHHBiH 3anycK c 3a^ep)KKOH Ha 60km 
HcnonB3yeTCH b pe)KHMe nacToro 3anycKa tojibko b PJ1C c annapaTypoii HIIB Ha 
noTeHH,HajiocKonax, b PJ1C c HH<j)pOBOH chctcmoh CJJJX 3tot bha 3anycKa He 
HcnonB3yeTca. 

^jiHTenBHOCTB (J)opMHpyeMoro KHnn-pene nonoKHTenBHoro HMnyjiBca 
perynHpyeTca c noMomBK) nenn ynpaBJieHHH CTpoGnpOBaHHeM .nHCTaHHHH 
(perynHpOBKOH «CTpo6. ,ZIhct.») b 6noKe Tpy6KH HH^HKaTOpa TH-1M (pnc.10.3) 

IIpH 3TOM flJIHTeJIBHOCTB HMnyjIBCa KOMMyTan,HH He flOJDKHa 6BITB 60JIBHieH 

fljiHTenBHOCTH HMnyjiBca npaMoro xona pa3BepTKH. OrpaHHHemie fljiHTenBHOCTH 
KOMMyTHpyK)Hi,ero HMnyjiBca ocymecTBnaeTCH HMnyjiBCOM cpBma, nocTynaiomHM 
ot 6noKa P^^M. 



TaKHM o6pa30M, rpaHHHeii 30H KorepeHTHoro h aMrniHTyzraoro KaHanoB 
HBJiaeTCH 3a^HHH (J)pOHT c(J)opMHpOBaHHoro KHnn-pene nojiWKHTejiBHoro HMnyjiBca. 
3tot HMnyjiBC flH<})c|)epeHHHpyeTC5i b ^H(J)(J)epeHiiHpyK)meH uenH. OTpHHaTejiBHBiii 
AH(J)(J)epeHiiHpOBaHBiH HMnyjiBC noflaeTCfl Ha BTOpofi KacKa^ ycHJiHTejra, npoxo/raT 
BMecTe c 3xo-CHraajiaMH Ha HH^HKaTOp h OTo6pa>KaeTCH Ha HeM KaK jihhha 

rpaHHH,BI 30H. 

npHHH,HnHaiiBHaa cxeMa 6noKa BII-300-2 npe^CTaBJieHa Ha pnc. 10.18. B cocTaB 
cxeMti bxoa^t (JjopMHpOBaTenB npaMoyronBHBix HMnyjiBCOB Ha jiaMnax J116, J12a c 
naMnoH 3anycKa Jlla, KOMMyrapyiomaji cxeMa - JiaMnBi J126, J13a, /jByxKacKaAHtra 
ycHUHTenB - JiaMnBi J136, J14a h KaTO^HBiH noBTOpHTenB J146. 

KacKa^ (J)opMHpOBaHHH npiiMoyrojiBHBix HMnyjiBCOB BBinojnieH no cxeMe 
jK^ymero MyjiBTHBH6paTOpa c KaTO^HOH cbjobio. B cnny Toro, hto ^jiHTejiBHOCTB 
HMnyjitcoB (rpamma 30H CHraanoB 3A h 3K) H3MeHaeTca b onera. hihpokhx 
npenejiax, cxeMa HMeeT ocoGchhocth no cpaBHerano c KJiaccHHecKoii cxeMoii 
MyjiBTHBnGpaTOpa, o6ecneHHBaioin,He CTaGnjiBHOCTB ^jihtcjibhocth (J)opMHpyeMBix 

HMnyjiBCOB. 

OGmeii KaTOflHoii Harpy3KOH naMn MynBTHBH6paT0pa J116 h J12a hbjihkdtch 
pe3HCTOpBi R5, R6, aHO/raBie Harpy3KH naivra R4 h R7, 3apa^HBie cmkocth C3, C5, 
C14, C15, BKJiKDnaeMBie nepe3 nepeKJuoHarejiB Bl, HMeioraHH /jBa nojiojKerara - 
«170/250» h «125/250» c KOMMyTairaeH nonKJnonaeMBix KOH^eHcaTOpOB. B PJIC c 
HI1B Ha noTeHH,HajiocKonax nepeKJnonaTejiB ycTaHaBUHBaeTca b nojiOKeraie 

«125/250» B COOTBeTCTBHH C flaJIBHOCTBK) pa6oTBi nOTeHHHaJIOCKOnOB B HaCTOM H 

pe^KOM 3anycKax. B PJIC c n,H(J)pOBOH CJJJJ, HcnonB3yeTCH nojiojKeraie 
nepeKUKDHaTena «170/250» b cootbctctbhh c npenenaMH nepeKJiiOHeHHJi 30H b 
nacTOM h pe^KOM 3anycicax. 

3anycK MynBTHBH6paT0pa ocyin,ecTBJi5ieTC5i nepe3 naMny 3anycKa Jlla. 3to 
nepBaa ocoGchhoctb cxcmbi, oGecneHHBaiomafl pa3B«3Ky H,eneii MyjiBTHBH6paropa 
ot BHeniHHx n,eneH. Ahohbi naivra Jlla h J116 hmciot o6myK) Harpy3Ky R4, tslk hto 
OTKpBiBaHHe naivraBi Jlla npHBOzraT k OTKpBiBaHHK) naivraBi J116. B hcxohhom 
coctojihhh naMna Jlla 3aKpBiTa HanpiDKeHHeM ot HCTOHmnca +200 B, nonaBaeMBiM 
nepe3 ^enHTenB R2, R3, Ha icaro/i jiaMnBi, KOH^eHcaTOp C2 - 6jiokhpobohhbih. 
JlaMna J12a OTKpBiTa nonoKHTenBHBiM Hanp^DKemieM +200 B, no^aBaeMBiM nepe3 
^enHTenB, pa3Mein,eHHBra b 6noKe Tpy6KH TH-1M, h pe3HCTOp R8 Ha ee ceTKy. 
Tokom OTKpBiToii naivraBi J12a co3,naeTC5i HanpiDKeHHe Ha KaTOzraoii Harpy3Ke, 
MHHycoM npHJiojKeHHoe k ceTKe naivraBi Jlla h naMna 3aKpBiTa. 3apa^Haa cmkoctb 
3apa)KeHa. 

C npHxoAOM HMnyjiBca 3anycKa nepe3 KOHTaKT LQ1-10, nepexo,zrayio uenB C1R1 
Ha ceTKy JiaMnBi 3airycica Jlla OHa OTKpBiBaeTca, OTKpBiBaeTca h naMna J116, 
HanpH)KeHHe Ha KaTOzraoii Harpy3Ke npHBOzraT k 3anHpaHHK) naivraBi J12a. Emkoctb 
pa3pH)KaeTca jsp aocthjkchhh noTeHiraajia OTKp bib aHH>i naivraBi J12a, nocne nero. 
naivraa J12a OTKpBiBaeTca, J116 3aKpBiBaeTca. Peryirapyiomee no jiokhtcjibho e 
Hanpa)KeHHe (HanpjDKeHHe .zracTaHLran) CHHMaeTca c pe3HCTOpa R27 flejiHTejra, 
pacnono5KeHHoro b 6noKe TH-1M, (^enHTejiB 6y^eT paccMOTpeH HH>Ke) h noflaeTOi 
Ha ynpaBJiflioiiryio ceTKy J12a, o6ecneHHBaa onpefleneHHBra ypoBeHB OTnHpaHHH 
naivraBi h, cjieflOBaTejiBHO, ^jihtcjibhoctb HMnyjiBca KHnn-pene. Ha aHO/ie JiaMnBi 



JI2a c(J)opMHpOBaH nojiojKHTejiBHBiii npflMoyrojiBHBiii HMnyjiBC, nonaBaeMBiii na 
KOMMyrapyiomyK) cxeMy. 

C noMomtio n,enH R39, R40, CI 2, ^16 (J)HKCHpyeTca MHHHManBHoe 
Hanpa>KeHHe Ha aHOne naMnti J116, oGecneHHBaiomee CTaGnjiBHOCTB fljiHTentHOCTH 

HMnyjIBCa MyjIBTHBH6paTOpa. 3T0 5IBJI5ieTC5I BTOpOH OC06eHHOCTBK) cxeMBi 
MyjIBTHBH6paTOpa. 

^jm orpaHHneHHfl MaKCHManBHoro 3HaneHHH ajihtcjibhocth HMnyjiBca 

MyjIBTHBH6paTOpa, COOTBeTCTByK)III,erO MaKCHMaJIBHOH flJIHTeJIBHOCTH pa3BepTKH 

flanBHOcra, Ha MynBTHBH6paT0p nocTynaeT HMnyjiBC cpBiBa nepe3 KOHTaKT 1111-16 b 
KaTOA JiaMnBi J116. Ha ceTKy oh nepe^aeTCfl 0TpHH,aTenBH0H nonapHOCTH h naMna 
J116 npHHy^HTejiBHO 3aKpBiBaeTca, npepBiBaa npouecc pa3pa^a KOH^eHcaTOpa. 

BBICTpOe BOCCTaHOBJieHHe HCXO^HOrO COCTOflHHS MyjIBTHBH6paTOpa 

o6ecneHHBaeTca ^ho^om J\15, bkjikdhshhbim napajiJiejiBHO pe3HCTOpy R8 h 
HiyHTHpyK)Hi,HM ero bo BpeMH nepe3apa^a 3apa/iHOH cmkocth. 

KoMMyTHpyromaH cxeMa nocTpoeHa Ha naMnax J126, J13a h ^no^ax ^1-^6. 
CxeMa pa6oTaeT TaKHM o6pa30M, hto npn otkpbitoh naMne J126 h 3aKpBiToii J13a 
CHraanBi 3 A nepe3 aho/jbi J\3, J\4 He npoxo^flT, a CHraanBi 3K nepe3 ffaoffbi J\5, J\6 
npoxo/iflT h Hao6opOT. 

IlHTaHHe naMn J126 h J13a ocymecTBjraeTCJi Hanp^DKeHHeM -150 B, no^aBaeMBiM 
Ha KaTO^Bi naMn nepe3 o6inyio Harpy3Ky Rll. npn OTcyTCTBHH HMnyjiBca 
MynBTHBH6paT0pa naMna JI3a OTKpBiTa HyneBBiM noTeHHHanoM Ha ee ceTKe 
OTHOCHTenBHO KaTO^a. Tokom 3toh JiaMnBi Ha KaTO^HOH Harpy3Ke Rll C03flaeTca 
HanpH)KeHHe, 3anHpaioiii,ee naMny J126. Ha KaTO^e ,zniona J\l nono)KHTejiBHoe 
Hanpa)KeHHe, no,naBaeMoe ot HCTOHHHKa +200 B nepe3 pe3HCTOp R12, h oh 3aKpBiT. 
3thm >Ke HanpjDKemieM, no^aBaeMBiM Ha aHO/iBi ^hoaob J\3, J\4, ohh otkpbitbi h 
o6ecneHHBaeTca nepe^ana CHraanoB 3A c ^ejiHTejra R33, R15 Ha ceTKy JiaMnBi J136 
ycHJiHTena. ^hoa J\2 otkpbit, o6ecneHHBaa npoxoK^eHHe TOKa nepe3 oncpBrryio 
naivray JI3a. HanpjDKeHHe Ha aHO^e JiaMnBi OTpHuaTejiBHoe, onpeflejraeMoe 
na^eHHeM Hanp^DKemra Ha pe3HCTOpe Rl 1 h BHyTpeHHeM conpOTHBnemiH otkpbitoh 
JiaMnBi. OTpHH,aTejiBHBiM Hanpa>KeHHeM Ha aHOnax ^houbi J\5, J\6 3aKpBiTBi, 
HCKJHOHaa npoxoK^eHHe CHraanoB 3K c ^ejiHTejiH R13, R16 Ha bxoh ycHJiHTejia. 

C npHxonoM nojio>KHTejiBHoro HMnyjiBca MyjiBTHBH6paTOpa nepe3 nepexoznryio 
H,enB C4, RIO Ha ceTKy JiaMnBi J126 OHa OTKpBiBaeTca, Hanp5DKeHHeM Ha KaTOHHoii 
Harpy3Ke Rll 3aKpBiBaeTca naMna J13a h aHanorHHHO npOHCxoznrr o6paTHBiii 
npouecc. ^ho^bi J\3, J\A 3aKpBiTBi, HCKJHOHaa npoxo)KfleHHe CHraanoB 3A, a ahohbi 
J\5, J\6 otkpbitbi, o6ecneHHBaa npoxoK^eHHe CHraanoB 3K. 

Pe3HCTOpBi R18, R19 b uenH flejiHTejia 3A h R24, R26 b uenH ^ejiHTejiH 3K 
HBJiaiOTCH CMecHrejMMH 3AI, 3AII h 3KI, 3KII cooTBeTCTBeHHO. Ohh 

HCnOJIB3yK)TCa B MOAH(J)HKaH,HHX PJ1C, B KOTOpBIX CHrHaJIBI HHJKHHX (1, 2, 3) H 

BepxHHx (4,5) KaHanoB nepeflaiOTCH pa3,nejiBHO h b ^aHHBix CMecHTenax 
oG^eAHHaioTCH. B MOAH(J)HKaH,HH PJ1C n-37P Ha BBixo/ie TpaKTa o6pa6oTKH 
oG^eAHHaiOTca CHraanBi Bcex roroi KaHanoB 3A h 3K h CMecHTenn He 
HcnojiB3yiOTca. BBipaBHHBamie aMnnHTyfl CHraanoB 3A h 3K np oh3b o/ihtch 
noflperyjiHpOBKoii CHraanoB 3K noTeHHHOMeTpOM R13 «BajiaHC». 



IlepBbiH KacKa^ ycHUHTena BBinojmeH Ha naMne J136. Ahohhoh Harpy3KOH ero 
HBJiaiOTCH pe3HCTOpti R20, R21. Hepe3 nepexoznryio nenB R27, C6 CHinajiBi 
nocTynaiOT Ha ceTKy naMnBi J14a BTOporo KacKa^a ycHJiHTena. Ha bxoa BTOporo 
KacKa^a nocTynaeT TaK>Ke OTpHnaTejiBHBiii ^H<})c|)epeHii,HpOBaHHBiH HMnyjiBC c 
flHcjxJjepeHnHpyioineH nenn Cll, R38. TJtioa J\14 o6ecnenHBaeT npoxoKflemie 
tojibko OTpHH,aTejiBHoro HMnyjiBca. Harpy3Ka KacKa^a - pe3HCTOp R29, nenB R28, 
C7 - pa3BH3BiBaK)Hi,HH (J)HJiBTp b nenn nHTaHHH. Hepes nepexo^HyK) nenB C8, R31, 
R32 cnrHanBi nocTynaiOT Ha ceTKy naMnBi J146 KaTO^Horo noBTOpHTena. ^ho^bi 
/J 17, J\l npeAHa3HaHeHBi Rjin 6BiCTporo BOCCTaHOBJiemni nepexo^HBix neneii. 
Pe3HCTOpaMH R25, R32 c 6jiokhpobohhoh cmkoctbk) C9 onpe/iejnieTCJi 
OTpHH,aTenBHoe Hanp^DKeHne CMememra Ha ceTKy naMnBi J146. Harpy3Ka KaronHoro 
noBTOpHTena - pe3HCTOpBi R34, R23, c kotopbix ycnjieHHBie cnraajiBi nepe3 
KOHTaKT - 1 nocTynaiOT Ha bbixoh. 

YcHJiHTejiB BMecTe c KaTO^HBiM noBTOpHTeneM oxBaneH OTpHHaTenBHoii 
o6paTHOH cbh3bk) nyreM no^aHH CHTHanoB c BBixo^a KaTO^Horo noBTOpHTena Ha 
KaTOA JiaMnBi J136. OHa o6ecneHHBaeT ycTOHHHBOCTB ycHJieHHH h MHHHMajiBHBie 
HCKa>KeHHH y chjihb aeMBix CHraanoB. PeryjinpOBKoii ycHnemifl (noTeHnnoMeTp R23) 
ocymecTBnaeTca H3MeHeHHe rnyGnHBi o6paTHOH cbjoh. 

B 6noKe pa3MemeH HecTa6HJin3HpOBaHHBin BBinpaMHTenB +305 B. Oh 
BBinonHeH no Tpex(J)a3HOH cxeMe JlapHOHOBa Ha flHO^ax ^8 - ^13. HanpjDKeHHe 
BBinpaMHTena nonaeTCfl b 6jiok nHTaHHH BII-200, b kotopom HaxonHTca (J)hjibtp 
BBinpaMHTena. 

10.7. npHHH,HnHajiBHaa cxeMa 6noKa Tpy6KH HH^HKaTOpa TH-1M 

npHHHHnHajiBHafl cxeMa 6noKa npencTaBJieHa Ha pnc. 10.19. B cocTaB cxeMBi 
bxohat: 3JIT J14, 0TKH0HaK)Hi,e-(j)0KycHpyK)Hi,aa CHCTeMa (oTKJioroiiomafl KaTyniKa 
L2, KaTyniKa CMememni L3, (JjOKycnpyiomafl KaTyniKa LI), KacKa^Bi CMememni h 
(J)OKycHpOBKH JI1-JI3, 6jiok cepBOHBHraTenfl BCM-6, BBinpaMHTenB +500 B, cxeMa 
ynpaBneHHA CTpo6oM flHCTaHiniH. 

3JIT HMeeT KaTOn, ynpaBJunomHH 3JieKTpon, nepBBiii h BTOpoii aHOHBi. Ha 
BTOpOH aHOfl noflaeTca Hanp^DKeHHe +7,1 kB ot 6noKa nHTaHHa Bn-7, Ha nepBBiii 
aHOA no^aeTCH HanpiDKeHHe +500 B ot BBinpaMHTejia. BBinpaMHTenB 
OflHonojiynepHOAHBiii Ha j\moj\q J\\ c (J)hjibtpom C4, R21, C5. nnTaHHe 
BBinpaMHTejia ocymecTBJifleTCfl HanpiDKeHHeM 220 B 50 Tn, nepe3 TpaHC(J)opMaTop 
Tpl, HMeioni,HH flBe BTOpHHHBie o6motkh - o6MOTKy BBinpflMHTejia 3-7 h 
HaKanBHyio 3-6. HanpiDKeHHe +500 B, KpOMe nepBoro aHO^a 3JIT no/iaeTCH Ha 
^ejiHTejiB Rll, R12, R13. noTeHHHOMeTpoM R13 ocyineerBJuieTCJi perynnpoBKa 
«^pKOCTB» nyTeM H3MeHeHHa HanpH)KeHHH Ha KaTO^e 3 JIT. KoH^eHcaTOp C2 - 

6jIOKHpOBOHHBIH. 

BH^eocHraajiBi nonoKHTenBHOH nonapHOCTH c 6noKa BC-3M nepe3 pa3BeM 02 
no^aiOTCH Ha ynpaBjnnoinHH 3JieKTpon Tpy6KH. C nenBio HCKjnoneHHa nporopamni 
jnoMHHO(J)opa Tpy6KH npH OTcyTCTBHH BH^eocHrHanoB Ha ynpaBJiaioni,HH 3JieKTpon 
noAaeTca HanpjDKeHHe - 150 B nepe3 pe3HCTOp R8. 



OTKJiOHfliomafl KaTyniKa L2 nHTaeTca nHJioo6pa3HBiM tokom ot 6noKa 
pa3BepTKH P,ZI-2M. Oiia BKraoneHa b uenB aHO^a naMn BBixo^Horo KacKa^a 6noKa. 
KaTyniKa CMemeHHH Hempa L3 ocyineerBJuieT CMemeHHe Hanajia pa3BepTKH b 
jiK)6yK) TOHKy 3KpaHa. 3to ^ocTHraeTOi H3MeHeHHeM TOKa nepe3 KaTyniKy, KOTOpoe 
ocymecTBJiaeTCH c noMomBK) napannejiBHO bkjikdhchhbix naMn Jll, JI2 KacKa^a 
CMemeHHa Hempa. KaTyniKa CMeineHHfl BKJiiOHeHa b n,enB aHOnoB naMn. 
YnpaBJieHiie ^ocTiiraeTCH H3MeHeHHeM Hanp5DKeHH5i Ha ceTKax naMn ot ^ejiHTejni 
R9, RIO. ^enHTenB bkihohch MOK^y HCTOHHHKaMH HanpH)KeHHH +200 B h — 150 B. 

PeryjmpOBKOH «CMeni,.no ^ajiBH» (noTeHHHOMeTp RIO) H3MeroieTC5i tok naMn. 
Pe3HCTOpBi R2, R5 - raonniie b uenH 3Kpamn>ix ceTOK naMn, pe3HCTOpBi R3, R6 - 
pa3Bfl3BiBaK)iniie no ueroiM ynpaBJiaioinHx ceTOK, pe3HCTOpOM R4 onpeflenaeTca 
HananBHoe 3HaneHHe aHOHHoro TOKa. Emkoctb CI - 6jiOKHpOBOHHaa b uenH 
nHTaHHa. CMemeHHe BKjnoHaeTca TyM6nepOM «CMeni,.no ^ajiBH». B nono>KeHHH 
TyM6nepa «Bbikji» Ha ynpaBJiaioinHe ceTKH naMn noflaeTca SojiBinoe 
OTpHH,aTenBHoe HanpjDKemie, yziep^KHBaioinee naMnBi b 3aKpBiTOM coctoahhh. 
Pe3HCTOpBi R14, R15, nonKraoHemiBie napannenBHO KaTyniKe, npenHa3HaHeHBi ^jih 
ranieHHa napa3HTHBix KOJie6aHHH b KaTyniKe CMenjeHHa (b KOHType, o6pa30BaHHOM 

HH^yKTHBHOCTBIO KaTyUIKH H ee MOKBHTKOBOH eMKOCTBK)). 

OoKycHpyioni,aa KaTyniKa LI o6ecneHHBaeT (J)OKycHpOBKy nyna. PerynnpOBKa 
(J)OKycHpOBKH ocyni,ecTBJiaeTCH c noMOinBio KacKa^a (J)OKycHpOBKH J13. IlpHHHHn 
peryjiHpOBKH TaKOH >Ke, KaK h KaTynieK CMemeroia. KaTyniKa BKraoneHa b uenB 
aHO^a naMnBi J13. Ha ceTKy naMnBi nonaeTca HanpiDKemie ot HCTOHHinca +200 B 
nepe3 ^enHTejiB R19, R20, 3a6jiOKHpoBaHHBiii cmkoctbio C3. Pe3HCTOp R17 - 
racflinHH b u,enH 3KpaHHOH ceTKH, pe3HCTOpOM R16 onpe/iejiHeTCH HanajiBHBiH tok 
naMnBi, pe3HCTOp R18 - aHTHnapa3HTHBiii b uenH ynpaBjnuomeii ceTKH. 

Bjiok cepBOABHraTena BKjnonaeT b ce6a ppa cejiBCHH-npneMHHKa - Ml h M2 h 
cepBOflBHraTenB M3. C cepBOflBHraTeneM MexamraecKii CBjnaHBi OTKJiOHflioinaji 

KaTyniKa H pOTOpBI CeJIBCHH-npHeMHHKOB. CTaTOpBI CeJIBCHHOB Hepe3 KOHTaKTBI 1, 

2, 3 h 4, 5, 6 pa3teMa UJ1 coe/nironoTCfl co CTaTOpHBiMH o6MOTKaMH cenBCHH- 
^aTHHKOB 6noKa rnaBHBix ^aTHHKOB hjih 6noKa HB-M. HanpH)KeHHH 
paccornacoBaHHa nepe3 KOHTaKTBI 111 1-9, 10 nonaiOTCfl b 6jiok cepBoycH.rarre.rai YC. 
YcHJieHHoe ynpaBJunomee Hanp^DKeHHe nepe3 KOHTaKT 1111-8 h onopHoe 
Hanp^DKeHHe nepe3 KOHTaKT 1111-7 c 6noKa YC no^aeTCJi Ha o6motkh 
cepBOflBHraTena: ynpaBJiaioni,yio Tl, T2 h o6MOTKy B036y)KfleHHH Bl, B2 
cooTBeTCTBeHHO. KoHTponB pa6oTBi cepBOABHraTena ocyni,ecTBJiHeTCH hcohoboh 
naMnoH HJI1. 

B 6noKe TeppHTOpnajiBHO Haxo^HTca cxeMa ynpaBJieHira CTpo6oM ^HCTaHH,HH c 
pyHKoii «Cto6 ahct». 3Ta cxeMa BBi^aeT HanpiDKemie Ha 3apa^Hyio nenB >K,nyiii,ero 
MyjiBTHBnGpaTOpa 6noKa BII-300-2 ^jih perynnpOBKH fljnrrejiBHOCTH 30H 
KOMnneKCHoro CHraana 3AK. CxeMa npeflCTaBJiaeT co6oii ^enHTejiB R27, R32, 
noAKJiiOHeHHBiH k HCTOHHHKy +200B. ^onojiHHTejiBHBiii flenHTenB R28 - R30 co 

CTa6HJIHTpOHOM J\4 06eCneHHBaeT <j)HKCail,inO MHHHMaJIBHOrO HanpH)KeHHH c 

flejiHTenfl Ha ypOBHe +5,5 B. 

10.8. HHflHKaTOp «IlHKeT» 



10.8.1. Ha3HaneHHe, oGmaa xapaKTepHCTHKa h cocTaB HH^HKaTopa 
KaK OTMenajiocB paHee, paflHOJiOKaHHOHHaa HHcjDopMainni c PJIC mojkct 
nepe,naBaTBCfl Ha y^aneHHBie KII no Ka6enBHBiM jihhham Ha paccToaHHe ro 300 m 
jih6o c noMom,BK) paflHOTpaHCjninHOHHOH jihhhh PJ1-30-1M Ha paccToaHHe flo 15 
km. J\im OTo6pa>KeHHa HH(J)opMaii,HH Ha KII y CTaHaBJiHB aK)TCs yHH(J)HH,HpOBaHHBie 
HH^HKaTopBi rana «IlHKeT» (cm. pHC. 3.1). B ^aHHOM noflpa3Aene paccMOTpHM 

OCHOBHBie XapaKTepHCTHKH H npHHH,HnBI (J)yHKH,HOHHpOBaHHH HHflHKaTOpa. 

y HH (|)HH,Hp OB aHHBIH HHflHKaTOp «IlHKeT» BBHIOJIHeH Ha nOJiynp OB OflHHKOBBIX 

npn6opax, aBJiaeTca ycTpOHCTBOM BroyajiBHoro OTo6pa>KeHHa h npenHa3HaHeH ^Jia 
OTo6pa>KeHHH jik)6oh no^aBaeMOH Ha Hero HH^opMainiH b jik)6oh chctcmc 

KOOpflHHaT. BHfl OT06pa)KaeMOH HH(|)OpMail,HH H CHCTeMa KOOp^HHaT, B KOTOpOH 

OHa OTo6pa>KaeTCH, onpe^ejnieTCfl HanpjDKeHHAMH, nocTynaK)iu,HMH Ha bxohbi 

HHflHKaTOpa. J\llK pa60TBI HHflHKaTOpa Heo6xOAHMBI HanpH)KeHHH pa3BepTKH, 

no^CBeTa h BH^eocHraanBi. 

HH^HKaTOp «IlHKeT» npeHMymecTBeHHO HcnonB3yeTca KaK HH^HKaTOp 
KpyroBoro o630pa. IIpH stom Ha Hero no^aiOTCfl nHJioo6pa3HBie Hanp5DKeHH5i 
pa3BepTKH. HH^HKarop BBinojmeH c Heno^BH>KHOH OTKJiOHiiioineH chctcmoh, a 
Bpainaiomeecji MarHHTHoe none C03flaeTca ^ByMa B3anMHO nepneH^HKyjiapHBiMH 

OTKJIOHfllOinHMH KaTy HIKaMH , B KOTOpBIX (J)OpMHpyK)TCa nHJI006pa3HBie TOKH, 

npOMOAyJinpOBaHHBie no aMnjinryne no 3aKOHy cnHyca h KOCHHyca yrna noBOpOTa 
aHTeHHBi cooTBeTCTBeHHO. Ecjih Ha ropH30HTajiBHO OTKJioroiioinHe KaTyniKH no^aTB 
MenneHHO Meronoineeoi b npe^enax 0°-360° noBOpOTa aHTeHHBi nHJioo6pa3Hoe 
Hanpa>KeHHe, a Ha BepTHKanBHO OTKJiOHiiioinHe KaTyniKH - HanpiDKeHHe pa3BepTKH 
^anBHOCTH, Ha 3KpaHe HH^HKaTopa co3flaeTca pacTpoBaa pa3BepTKa b Koop^HHaTax 
a3HMyT-^aiiBHOCTB. Bo3mo>khbi h ^pyrne BapnaHTBi co3,naHH5i pa3BepTKH. B 
annapaType KTI HH^HKaTOpBi «IlHKeT» pa6oTaiOT b pe>KHMe HKO. 

HH^HKaTOp HMeeT KOMMyTHpyeMBIX KOOp^HHaTHBIX Bxo^a (Bxo^a 

BH^eocHmanoB), KOTOpBie o6ecneHHBaiOT pa6oTy HKO b ppyx pe)KHMax: 

1) pa6oTa Ha o^hh bxozj h oto 6p a>KeHHe HH(J)opMan,HH Ha o^hoh pa3BepTKe; 
2) pa6oTa Ha ^Ba KOMMyTHpyeMBix Bxona, KOMMyTan,Ha kotopbix 3a^aeTCH c 

BHenmeH chctcmbi (HanpHMep, npn (J)opMHpOBaHHH ^HaMeTpanBHO-KpyroBOH 

pa3BepTKH fljia PJIK 5H87). 

MnHHMajiBHoe BpeMa npaMoro xona pa3BepTKH HH^HKaTOpa 150 mkc (22,5 km), 

MaKCHManBHoe - 3300 mkc (500 km). 

IiH^HKaTOp HMeeT 3HaKOBBin KaHan, o6ecneHHBaioni,HH OTo6pa>KeHHe nioGoro 

3HaKa B 3aBHCHMOCTH OT BXOflHBIX pa3BepTBIBaK)IIl,HX HanpH)KeHHH. 

BBiCTpo^eHCTBHe no 3HaKOBOMy KaHany npn otkjioh6hhh jiyna Ha 8 mm cocTaBJiaeT 
12 mkc. Koop^HHaTHBie h 3HaKOBBie HanpiDKeHHA no^aiOTca Ha ohhh h Te JKe 
OTKnoronoinne KaTyniKH, nosTOMy MecTO OTo6pa>KeHHa 3HaKa onpe/iejuieTCfl 

KOOpAHHaTHOH pa3BepTKOH. 

HHflHKaTOp HMeeT 7 KOMMyrapyeMBix bxo,ziob BH^eocHraanoB, 
o6ecneHHBaioni,Hx nonany Ha HH^HKaTOp h OTo6pa>KeHHe ceMH bh^ob 
BH^eocHraajiOB. HanpHMep, ot PJIC n-37 no^aiOTCH Ha bxohbi h OTo6pa>KaiOTca 
cneflyioni,He bh^bi BH^eocHrHanoB: 3xo-CHraaiiBi 3 A, 3AK, 31-11, CHraanBi 



aKTHBHoro otb era AO h ono3Ha.Ba.HHH Oil, otmctkh a3HMyTa h ^ajiBHOCTH. 
AMnjiHTy^a BH^eocHinajiOB b HH^HKaTOpe mojkct nnaBHO peryjiHpOBaTBca, KajK^Biii 

H3 HHX MO)KeT 6BITB BBIKJHOHCH. 

CocTaB HH^HKaTopa: 

6jiok Tpy6KH HH^HKaTOpa HT, 

flBa 6noKa KOOp^HHaTHBix ycHUHTeneH HY, 

flBa 6noKa nHTaHHH HII. 

HH^HKaTOp BtmojiHeH b BH^e OT^enBHoro niKa(J)a. Bjiok Tpy6KH HH^HKaropa 
pacnono)KeH MOK^y ^ByMH CTOHKaMH. B Ka>KflOH ctohkc ycTaHOBJieH 6jiok HY h 
6jiok HII. 

IiHraHHe HH^HKaTOpa ocymecTBjraeTCJi HanpjDKeHHeM 220 B 50 Tn, huh 220 B 
400 Th, 

10.8.2 OyHKH,HOHanBHaa cxeMa BBiHOCHoro HKO 

Bbihochoh HKO KTI BKJiiOHaeT b ce6a niKa(|) pa3BepTOK CM-M h HH^HKaTOp 
«IlHKeT». Ha <J)yHKHHOHajiBHOH cxeMe BHKO, npencTaBJieHHoii Ha pnc. 10.20, 
noKa3aHBi 3JieMeHTBi niKa(J)a CM-M, oGecnenHBaiOHnie pa6oTy HH^HKaTOpa b 
pe)KHMe HKO (neBaa nacTB cxeMBi) h HH^HKaTOp «nHKeT». 

B ycTpoiiCTBe (neBaa nacTB cxeMBi) (J)opMHpyK)Tca KOOp^HHaTHBie HanpjDKeHHA 
- ffBSL nHJioo6pa3HBix HanpjDKeHHH pa3BepTKH X p h Y p , npOMO/rynHpOBaHHBie no 
aMnnHTy^e no 3aKOHy cnHyca n KOCHHyca yrna noBOpOTa anreHHBi. J\im nx 
(J)opMHpOBaHHH Ha ycTpOHCTBO nonaiOTCJi HMnynBCBi 3anycKa n 10-km otmctkh 
flanBHOCTH O^. HivrayjiBCOM 3anycica 3anycKaeTca (JjopMnpOBaTenB npflMoyrojiBHBix 
HMnyjiBCOB, a ycTponcTBO (JjopMnpOBaHna HMnyjiBCOB KOHua .nHCTaHnnn (HK,ZD 
BBi^ejiaeT 10-km OTMeTKy /janBHOCTH, cooTBeTCTByK)m,yK) .hjihtc jibho cth npaMoro 
xo^a pa3BepTKH (pnc. 10.21 a, 6). 

HMnyjiBCOM HKJ\ 3aKaHHHBaeTCH (JjopMnpOBamie npflMoyrojiBHoro HMnynBca 
(pnc. 10.21 b). 3tot HMnynBC ncnojiB3yeTca b KanecTBe HMnynBca no/iCBera 
npaMoro xom pa3BepTKH, a TaioKe no^aeTca Ha reHepaTOp TpaneHeHflajiBHBix 
HMnyjiBCOB. HMnynBC noncBeTa OTpHH,aTejiBHOH nojrapHOCTH nepe3 ycipoiiCTBO 
ynpaBJieHHa h KOMMyrauHH nonaeTCfl Ha KaTOfl 3 JIT. ^jih oGecneneHHfl jihhchhocth 
pa3BepTKH b Hanane .znicraHHHH hco6xohhmo (J)opMHpOBaHHe TpaneHeH,najiBHoro 
HanpH>KeHHa pa3BepTKH, nBenecrajia b nHJioo6pa3HOM Hanp5DKeHHH (pnc. 10.9). 

Pa3AeneHHe TpaneHeH,najiBHBix HMnyjiBCOB Ha KaHajiBi X h Y c H3Meronoin,eHC5i 
aMnnHTy^OH no CHHycoH^anBHOMy h KOCHHycoH^ajiBHOMy 3aKOHaM np oh3b o/ihtch c 
noMoni,BK) HMnyjiBCHoro Bpamaiomerocfl TpaHC(J)opMaTOpa. npHHHHn ero pa6oTBi 
noacHaeTCH pnc. 10.22. Oh HMeer pOTOp, Bpa^aionniHCJi co ckopoctbk) Bpamemra 
aHTeHHBi, h ^Be B3aHMHO nepneH^HKyjiapHBie CTaTOpHBie o6motkh. Ha pOTOpHyK) 
o6MOTKy noAaeTca Hanp^DKeHHe ot reHepaTOpa Tpanen,eH,nanBHoro Hanp5DKeHH5i 
(pnc. 10.21 r), co3flaBaa MaraHTHoe none, npn BpameHHH pOTOpa MaraHTHoe none 
nepeceKaeT o6motkh craTOpa h b hhx HaBO^Tca tokh, c^BHHyTBie Ha 90° flpyr 
OTHOCHTenBHO flpyra. Ha BBixo^ax CTaTOpHBix o6motok hmciot mccto 
TpaneH,eHflajiBHBie HMnynBCBi, aMnjinryna kotopbix H3MeroieTC5i no 3aKOHy CHHyca h 
KOCHHyca yrna BpameHHH aHTeHHBi. 



Bpainemie anreHHBi Ha HMnyjiBCHBiii BpainaioinHHCJi TpaHC(J)opMaTOp 
nepe/jaeTca c noMOinBio CCII. CncTeMa CCII /jByxKaHajitHaa. OraropHBie o6motkh 

CeJIBCHH-npHeMHHKOB COeflHHeHBI C 06M0TKaMH CeJIBCHH-^aTHHKOB PJ1C. 

HanpH)KeHHe paccornacoBaHHa c pOTOpHBix o6motok cejiBCHH-npHeMHHKOB 
ycHUHBaeTca b ycHJiHTene cjieflflineii chctcmbi ^na o6ecneneHH5i BpameHHa 
HcnonHHTenBHoro flBHraTena. HcnojiHHrejiBHBiH ^BHraTenB nepe3 pe^yKrop 
BpamaeT pOTOp HMnyjiBCHoro Bpainaioinerocfl TpaHC(J)opMaTOpa h pOTOpBi ccjibchh- 
npHeMHHKOB b HanpaBJieHHH yMeHBineHHH paccorjiacoBaHHJi. 

Hanpa>KeHHe c HMnyjiBCHoro Bpamaioineroai TpaHCcjDOpMaropa X p h Y p (pnc. 
10.21 j\, e) ycHUHBaiOTCfl b bbixo^hom ycHJiHTene moiuhocth h nepe3 ycTpOHCTBO 
ynpaBJieHHH h KOMMyraHKH no^aiOTCH Ha ycHJiHrejiH moihhocth HY-X h HY-Y 
(6jiokh HY HH^HKaTOpa). B bbixo^hbix u,enax ycHJiHrejieii moiuhocth bkjibohchbi 
OTKJioronomHe KaTyniKH HH^HicaTOpa, b KOTOpBix npcrreKaeT nHJI006pa3HBIH TOK 

(pHC. 10.21 7K, 3). 

KoMMyTaTOp BH^eocHraanoB HMeeT 7 KaHanoB, Ka^BiH H3 kotopbix mokct 
BKJHOHaTBca MecTHO TyMGnepOM Ha 6noKe HH^HKaTOpa hjih .nHcraHHHOHHO nepe3 
ycTpOHCTBO ynpaBJieHHH h KOMMyraHHH h perynHpOBaTBca hx aMrniHTy^a. Ha 
BBixo^e KOMMyTaTOpa cnrHaiiBi o6BenHraiK)TC5i b o^hh KaHan h nepe3 
BH^eoycHJiHTenB no^aiOTca Ha ynpaBjniKOinHH 3JieKTpofl 3JIT. 

Ha KaTOA Tpy6KH noflaeTca Hanp^DKeHHe +100 B, yuep^KHBaioinee Tpy6icy b 
3aKpBiTOM coctoahhh. OHa OTKpBiBaeTCfl OTpHH,aTenBHBiM HMnyjiBCOM noflCBeTa. 
YpOBeHB OTKpBiB aHHa Tpy6KH peryjiHpyeTca ncyreHHHOMeTpOM "^pkoctb". 
YnpaBJieHHe tokom cjDOKycHpyioineH KaTyniKH ocyinecTBjnieTCJi nepe3 KacKa^Bi 
(J)OKycHpOBKH. nnTaHHe 3JIT ocymecTBUHeTCH HanpjDKeHHAMH +500 B (nepBBra 
aHOfl) h +12 kB (BTOpoii aHO^). 

10.8.3. OyHKHHOHanBHaa cxeMa HH^HKaTOpa "nnKeT" 

OyHKHHOHanBHaa cxeMa HH^HKaTOpa npencTaBJieHa Ha pnc. 10.23. B cocTaB 
cxeMBi BxoAflT cjie,nyK)iii,He 3neMeHTBi: 

6jiok HT, b kotopom pa3MemeHBi 3 JIT rana 45 JIM IB; cy66noK nHTaHHa HaKana 
Tpy6KH BC-136, cy66noK bbicokobojibthbix BBinpaMHTeneH BC-1001, 
b Bip a6 aTBiB aK)Hi,HH HanpH)KeHHH 12 kB, 500 B h 100 B; ceMB miar KOMMyrauHH 
BH^eocHraajiOB KB; nnaTa BH^eoycHJiHTejia BY, nnaTa ^HHaMHHecKOH 
no^cjiOKycHpOBKH nO; nnaTa bocthpobkh (J)OKycHpOBKH K)0; (J)OKycHpyK)ni,e- 
OTKJioronomafl CHCTeMa; 

ABa HfleHTHHHBix 6jiOKa HY - KaHanoB otkjiohchhh X h Y, b Ka)K^OM 6noKe 

HMeeTCH KOOpflHHaTHBIH H 3HaKOBBIH yCHJIHTCJIB H 3JieKTpOHHBie KOMMyTaTOpBI 3K; 

flBa 6noKa nHTaHHH Hn, b KajK^Biii H3 kotopbix bxoaot TpH He3a3eMJieHHBix 

HCTOHHHKa nHTaHHH '. BBHIpflMHTeJIB Hanp5DKeHH5I 10 B BC-106, BBinpHMHTeJIB 

Hanpa>KeHHH 50 B BC-108 h BBinpaMHTenB Hanpa>KeHHH 20 B BH-105. Bbixo^bi 

6JIOKOB CKOMMyTHpOBaHBI TaK, HTO OflHH 6jIOK BBI^aeT nOJIO>KHTeJIBHBie 

Hanp5DKeHH5i, flpyroii - OTpHHaTenBHBie. 

OTKJioronomaji CHCTeMa HMeeT 4 KaTyniKH (pnc. 10.24). Hepe3 KaTyniKH A x h A y 
npOTeKaiOT nono)KHTejiBHBie tokh pa3BepTKH +I PX , + Ipy, (cm. pnc. 10.21 j\, e) 



OTKJioroiiomHe Jiyn BnpaBO h BBepx, nepe3 KaTyniKH B x h B y npOTeicaiOT 

OTpHHaTCJIBHBie TOKH pa3BepTKH -Ipx, - Ipy, OTKJIOHiHOIHHe JiyH BJieBO H BHH3. 

Koop^HHaTHBiH ycHJinrejiB HMeeT flBa Bxona: BxKl, BxK2. Ha Bxonax 
ycTaHOBJieHBi nBa 3JieKTpOHHBix KJiK)Ha: 3K1, 3K2, KOTOpBie ynpaBJUHOTca 
BHeniHHMH KOMMyTHpyK)iu,HMH HMnyjiBcaMH KHK, KOTOpBie nocTynaK)T nepe3 
ycTpOHCTBO ynpaBJieHHH h KOMMyraHKH. Pokhmbi pa6oTBi KOOpnHHaTHoro 
ycHUHTena: nepBBiH - pa6oTa Ha ohhh bxoh, BTOpoii - pa6oTa Ha nBa Bxona, 
ycTaHaBJiHBaK)Tca HeonepaTHBHO nyTeM nepenaiiKH KOHraKTOB nnaTBi 111. Ha cxeMe 
noKa3aHO nojio>KeHHe KOHTaKTOB hjui BTOporo pe>KHMa. HanpjDKeHHe c pa3BeMa 
"BxKl" nepe3 nepeMBiHKy 3-2 nnaTBi III, 3JieKTpOHHBiH kjiioh 3K1, nepeMBiHKy 4-1 
nocTynaeT Ha bxoh KOOpnHHaTHoro ycmiHTejia. Hanp^DKeHHe c pa3BeMa BxK2 nepe3 
kjiioh 3K2, nepeMBiHKy 4-1 nnaTBi ni nocTynaeT Ha bxoa ycHJiHTejra. OncpBiBamie 
KJHoneii ocymecTBJiaeTca noonepenHO c noMomBio flByx ypOBHeii KOMMyTHpyiomHx 
HMnyjiBCOB KHK - nonwKHTejiBHBiM HanpH>KeHHeM OTKpBiBaeTca ohhh kjikdh, 

OTpHH,aTeJIBHBIM - BTOpOH. B nepBOM pOKHMe pa60TBI OHHH 3JieKTp OHHBIH KJIIOH 
nOCTOaHHO 3aKpBIT. 

3HaKOBBiii ycHUHTenB HMeeT ohhh bxoa "Bx.3h", nepe3 KOTOpBiii nocTynaeT 
HanpH>KeHHe 3HaKOBOH pa3BepTKH. KoMMyTHpyiomHM HMnyjiBCOM KH3h 

OTKpBIBaeTCfl 3JieKTpOHHBIH KJIIOH 3K3 Ha BpeMfl npOXO>KfleHHH HanpH)KeHHH 
3HaKOBOH pa3BepTKH. BbIXOHBI 3HaKOBOrO yCHJIHTeJIH nOAKJIIOHeHBI k o6ih,hm 
OTKJIOHaK)Hl,HM KaTyiHKaM. 

OoKycHpyiomaa CHCTeMa HMeeT TpH KaTyniKH - KaTynncy ochobhoh 
(J)OKycHpOBKH O, tok b KOTOpOH peryjiHpyeTca noTeHH,HOMeTpOM R9 "OoKyc", h 
flBe KaTyniKH non<})OKycHpOBKH Tlfyl, Tl($2. nofl(J)OKycHpyK)ni,He KaTyniKH cjiy^Kar 
fljia aBTOMaTHnecKOH (J)OKycHpOBKH jryna bhojib pa3BepTKH Ha 3KpaHe 3JIT. 
ynpaBJieHHe tokom KaTynieK Tltyl, Hdp2 ocymecTBjraeTCfl nepe3 rniary no, Ha 
KOTOpyK) nonaiOTCfl nHJioo6pa3HBie Hanp5DKeHH5i pa3BepTKH c KOOpnHHaTHBix 
y CHJiHTe neH . OnHa H3 KaTynieK ynpaBJiaeTca nojio>KHTejiBHBiM HanpiDKemieM, 
BTOpaa - OTpHuaTenBHBiM. C noMom,BK) nnaTBi iocthpobkh IOO no6HBaiOTC5i 
HaHJiynnieii (JtOKycnpOBKH nyna npn HacTpoince HHnHKaropa. 

B SjiOKe HT pacnono)KeHBi 7 nnaT KOMMyraHHH BHneocHinajiOB KB1-KB7, Ha 
KOTOpBie nepe3 pa3BeMBi BxBl-BxB7 nocTynaiOT BxonHBie BH^eocHraaiiBi. Ka>K,nBiH 
H3 CHraajiOB MO)KeT 6bitb BBiKJuoneH TyM6nepaMH B1-B7. ^HCTaHHHomio c PJIC 

M05KCT OCyni,eCTBJIHTBCH KOMMyTan,Ha CHITiaJIOB C nOMOIHBK) 3JieKTpOHHBIX KJIIOHeH 

3K1-3K7. Kjhohh ynpaBJiaiOTCH KOMMyTHpyiomHMH HMnyjiBcaMH BHneocHrHanoB 
KHB1-KHB7. Ha BBixone Ka>K,noH nnaTBi ycTaHOBJieHBi noTeHHHOMeTpBi R1-R7, 
ocyni,ecTBJiHioni,He peryjinpOBKy ycHJieHHa. Bbixohbi Bcex nnaT oGBenHHeHBi b 
o6ni,HH TpaKT h nepe3 nnaTy BHneoycHJiHTejra BY nonaiOTOi Ha ynpaBJMioiiiHH 
3JieKTpOA 3JIT. ^JIH pa3BH3KH KaHaJIOB ycTaHOBJieHBi aho^bi J\\-J\l. 

10.8.4. OyHKUHOHajiBHafl cxeMa 6jiOKa HY. 

OyHKHHOHajiBHaa cxeMa 6jiOKa npencTaBJieHa Ha pnc. 10.25. 

Bjiok BKjnonaeT b ce6a nBa (J)yHKHHOHajiBHBix 3JieMeHTa - KOOpnHHaTHBiH 

yCHJIHTeJIB H 3HaKOBBIH yCHJIHTCJIB. 



Ha BxoflBi KOOp^HHaTHoro ycHUHTena nocTynaiOT Hanp5DKeHH5i pa3BepTKH nepe3 
3JieKTpOHHtie kjibohh 3K1, 3K2, KOMMyTHpyeMBie HMnynBcaMH KOMMyraHHH KHK c 
noMom,BK) cxeMBi ynpaBJieHHA. HanpjDKeHHH ycHJiHBaiOTCfl b ycHJiHTene, kotopbih 
BBinonHeH c rny6oKOH OTpHHaTejiBHoii oGparaoii cbjobk) ajm HCKJuoneHHa 
HCKa>KeHHH ycHUHBaeMoro HanpiDKeHHA. YcHJiHTejiB mojkho paccMaTpHBaTB KaK 

yCHJieHHBIH 3MHTTepHBIH nOBTOpHTeJIB. Oh BKJIIOHaeT B Ce6fl CHMMeTpHHHBIH 
,IIH(J)(J)epeHLl,HaJIBHBIH KaCKa^, HeCHMMeTpHHHBIH ^H(J)(J)epeHLl,HaJIBHBIH KacKa^ H flBa 
3MHTTepHBIX nOBTOpHTejIJI. 

^HtJxJjepeHHHajiBHBiii KacKafl npeflCTaBJiaeT co6oh ycHJiHrejiB c ^ByMfl BxonaMH, 
HanpjDKeHHe Ha BBixo^e KOTOporo nponopiniOHajiBHO pa3HOcra bxouhbix 
HanpH)KeHHH. Ha o^hh bxo# KacKa^a nocTynaeT ycHUHBaeMoe HanpiDKemie, Ha 
BTOpofi - Hanpa>KeHHe c BBixo^a ycHJiHTena - c Harpy30K SMmrepHBix 
noBTOpHTeneH. 3thm o6ecneHHBaeTca OTpHHaTejiBHaa o6paTHaa cb«3b. KacKa^ 
HMeeT flBa BBixo^a, b cootbctctbhh c neM oh Ha3BiBaeTca chmmctphhhbim . C o6ohx 
bbixohob KacKa^a HanpiDKeHHA no^aiOTCfl Ha bxohbi HecHMMeTpHHHoro 
AH(J)(J)epeHH,HaiiBHoro KacKa^a. 3tot KacKa^ HMeeT o^hh bbixoa, t.k. oh no^KJiiOHeH 

K 3MHTTepHBIM nOBTOpHTeJIflM C OflHHM BXOflOM. 3a CHCT OTpHHaTeJIBHOH o6paTHOH 

cbh3h c K03(J)(J)HLi,HeHTOM o6paTHOH cb«3h 6jih3khm k enHHHue ycHJieHHe no 
HanpH)KeHHK) b ycHJiHrejie He np oh3b o/ihtch , ocymecTBJiaeTCfl ycHJieHHe no 

MOHHIOCTH. 

B KOJineKTOpHBix H,enax SMHirepHBix noBTOpHTeneH bkukdhchbi OTKJioronomHe 
KaTyniKH A h B 6noKa HT. O^hh 3MHTTepHBiH noBTOpHTenB (3ni) nonKJnoneH k 

HCTOHHHKy nHTaHHfl +20 B, BTOpOH (3H2) - K HCTOHHHKy - 20 B. n03TOMy TOKH B 

KaTyniicax A h B npOTeKaiOT b npOTHBonojiomiBix HanpaBJieHHax, otkjiohhh jiyn b 

npOTHBOnOJIO>KHBie CTOpOHBI. TaKHM 06pa30M npH nOJIOJKHTeJIBHOM BXOflHOM 

Hanpa>KeHHH pa6oTaeT SMHirepHBiH noBTOpHTenB 3ni c KaTyniKOH A, otkjiohhh 
jiyn BnpaBO hjih BBepx, npH OTpHH,arejiBHBix Hanpa>KeHHHx - SMHTTepHBiii 
noBTOpHTenB 3n2 c KaryiHKoii B, otkjiohhh Jiyn BJieBO hjih bhh3. 

J\jik yMeHBHieHHa BpeMeHH BOCCTaHOBJiemra cxeM nocne OKOHHamifl pa3BepTKH 
(ycTaHOBJieHHH HyneBBix 3HaneHHH tokob b OTKJioronomHx KaTyniicax) npHMeHeHBi 

CXeMBI BOJIBTOA06aBOK. B0JIBT0A06aBKH OCymeCTBJIflKDTCfl TaK, HTO npH np^MOM 

xo^e pa3BepTKH nHTaHHe otkjioh5iioiii,hx KaTynieK ocymecTBjraeTCfl HanpjDKeHHAMH 
±20 B, a npH o6paTHOM xo^e OTKJiiOHaeTCJi nHTaHHe ±20 B, a BKjnoHaeTca ±50 B, 
ycKOpfliomee npouecc cna^aHHa TOKa. OTKJuoneHHe nHTaHHa ±20 B 
ocymecTBJiHeTCH c noMOiHBio .zhiohob J\\, J\2. npH nonane Hanp5DKeHH5i ±50 B 
nepe3 cxeMBi BOJiBTO^oGaBOK B^l h B^2 Ha cooTBeTCTByiomHH 3-jieKTpon .zhiohob 

OHH 3aKpBIBaK)TCH. 

3HaKOBBra ycHJiHTenB HMeeT oflHH bxoa "Bx.3h", ynpaBJiaeMBiH 
KOMMyTHpyK)Hi,HMH HMnynBcaMH KH3h, KOTOpBie nepe3 cxeMy ynpaBJieHHH 2 
nocTynaeT Ha 3JieKTpOHHBiH kjiioh 3K-3. npH 3-tom kjiiohom 3K4 BKJiiOHaiOTCfl uenH 

nHTaHHe COOTBeTCTByiOHHIX CXeM. 3HaKOBBIH yCHJIHTeJIB no nOCTpOeHHK) TaKOH HKQ, 
KaK H KOOpflHHaTHBIH, OTJIHHaeTCfl MeHBHIHM K03(J)(J)HLl,HeHTOM yCHJieHHfl 
MOHHIOCTH. 

nepBBIH KaCKa^ - HeCHMMeTpHHHBIH flH(J)(J)epeHn,HaJIBHBIH yCHJIHTeJIB, 

ycHJiHBaK)Hi,HH HanpH)KeHHe, paBHoe pa3HOCTH Bxczpioro Hanpa>KeHHH h 



Hanp5DKeHH5i o6paTHoii cbjoh. ^anee ycHJieHHe ocymecTBJiaeTCH b o6bihhom 
ycHUHTenBHOM KacKa^e c KOJineKTOpHOH Harpy3KOH, a Ha BBixo^e - flBa 3MHTTepHtix 
noBTOpHTena 3113 h 3114, Ha3HaneHHe h HanpjDKeHira nHTaHjra hx TaKHe >Ke, Kaic h 

B KOOp^HHaTHOM yCHJIHTeJIC BblXOflBI 3MHTTepHBIX IIOBTOpHTeJICH IIO,HKJIK)HaK)TC5I 

napanjienBHO otkjioimk)iii,hm KaTyniKaM AhB. 



11. PA^HOTPAHCJUmHOHHAfl JIHHKfl 1PJI51M2 (PJI-30-1M) 



11.1 Ha3HaneHHe h oGmaa xapaKTepHCTHKa pa,zniOTpaHCJuiHHOHHOH jihhhh 

PaAHOJiOKan,HOHHaH HH(|)opMaHH5i PJ1C mokct nepe,naBaTBC5i Ha KOMaH^HBie 
nyHKTBi KaK no Ka6ejiBHBiM jihhh3m (Ha paccTOflmie 300 m), TaK h c noMomBio 

paflHOTpaHCJiaH,HOHHOH JIHHHH (PTJ1). PaflHOTpaHCJIAHHOHHafl JIHHHH 1PJ151M2 

npeAHa3HaHeHa ^jih nepeflann pa,nHOJiOKanHOHHOH HH^opMaunn c 
pa^HOJiOKaHHOHHOH CTaHH,HH Ha HH^HKaTOpBi KOMaH^Horo nyHKTa, y^ajieHHoro ot 
PJ1C Ha paccTOHHHe ao 15 km npn Hajinnnn npaMoii bh^hmocth MOK^y 
nepe^aiomeH h npneMHoii aHTeHHaMH. HcnojiB30BaHHe PTJ1 ^aeT bo3mo>khoctb 

Ha6jIK)AeHHa H OH,eHKH B03,HyiHHOH o6CTaHOBKH, H,eJieyKa3aHHa 3CHHTHBIM 

paKeTHBiM KOMnjieKcaM h HaBeneHHH ncTpeGnrejien Ha yzjaneHHBix KTI 
Henocpe^CTBeHHO c HKO, a Taioice ncKjnonaeT .neMacKHpOBaHne KOMaH/nioro 
nyHKTa 6jih3ko pacnojiOKeHHon aHTeHHon PJ1C. 

PTJ1 1PJ151M2 coctoht H3 flByx nacTen: nepe^aiomero nyHKTa, coBMemeHHoro 
c PJ1C, h npneMHoro nyHKTa, coBMemeHHoro c KIL 

PTJ1 HMeeT cjie/ryiomHe xapaKTepncTHKH: 

^ajiBHOCTB o6Hapy>KeHHH nejieii h tohhoctb onpe^ejieHHfl hx KOOp^HHaT Ha 
HH^HKaTOpax npneMHoro nyHKTa npaKTnnecKH He OTJinnaiOTca ot ^aHHBix, 
nojiynaeMBix Ha HH^HKaTOpax PJ1C; 

npneMHBin nyHKT PTJ1 oGecnennBaeT onHOBpeMeHHyio pa6oTy ^o neTBipex 
HKO THna «IlHKeT», KOTOpBie MoryT pa3MemaTBCfl flByMA rpynnaMH Ha paccTOAHnn 
AO 50 m o/nia ot flpyron; 

HcnojiB30BaHHe KOUHpOBaHHH nepe^aBaeMBix cnraajiOB h cp aBHHTe jibho y3KHe 
^HarpaMMBi HanpaBJieHHOCTH nepeflaiomen h npneMHOH aHTeHH PTJI no3BOJMiOT 
o6ecnewrB pa6oTy Ha bbihochbix HH^HKaTOpax b ^ocTaroHHO cjiojkhoh noMexoBOH 

06CTaH0BKe flJM paflHOJIHHHH; 

b annapaType PTJI npe^ycMOTpeHa pa6oTa no jipyM BBicoKonacTOTHBiM 
pa^HOKaHajiaM b flennMeipoBOM flnana30He b npe^ejiax nacTOT 596-614 MTu, c 
pa3HOCOM nacTOT MOK^y KaHanaMH 8 Mrn,; 

npn BBixo^e H3 cipoa onHoro H3 KaHanoB nepe^ana CHraanoB 
pa^HOJiOKaHHOHHoro H3o6pa>KeHHH nponcxoflHT no .npyroMy, ncnpaBHOMy KaHajiy; 
moiuhoctb H3JiyHaeMBix nepe^aiomnM nyHKTOM cnmajiOB He MeHee 1 5 Bt; 
ny b CTBHTe jibh o ctb npneMHoro ycTpOHCTBa npneMHoro nyHKTa He xy>Ke 100 
aB/Bt(10 10 Bt); 

nepeflaiomnn nyHKT nnraeTCfl ot arperaTOB nnTaHna PJIC Tpex(J)a3HBiM 
HanpH)KeHHeM 220 B 50 Tn, n noTpe6jiaeT moihhoctb He 6ojiee 1,5 kBt; 

npneMHBin nyHKT nHTaeTca TaKHM jKe Hanp^DKeHneM ot CBoero arperaTa 
nnTaHHH 3C7J-10-BC/230M hjih ot mccthoh cera, noipeGjiaa moiuhoctb He 6ojiee 
7kBt; 

BpeMA pa3BepTBiBaHHH PTJI He npeBBiniaeT BpeMemi pa3BepTBiBaHHH PJIC. 
^jih BOcnpOH3BeAeHHa paflHOJiOKannoHHoro H3o6pa>KeHHa Ha 3KpaHax 
HH^HKaTOpOB npneMHoro nyHKTa PTJI Heo6xoflHMO nepe^arB axo-cnraaiiBi, 
cnraajiBi aKTHBHoro OTBeTa n ono3HaBaHna, a TaK>Ke cjiy>Ke6HBie cnrHaiiBi ^Jia 



(J)opMHpOBaHHa pa3BepTKH Ha 3KpaHax HKO: HMnynBCBi 3anycKa, Hanp5DKeHH5i CCII 
BpameHHa aHTeHHBi, MacniTa6HBie otmctkh ^aiiBHOCTH h a3HMyTa. 

Bee nepe^aBaeMBie CHraanBi, KpOMe HanpiDKemiH CCII Bpamemifl aHTeHHBi, 
HMeK)T HMnyjiBCHBiH xapaKTep h He Tpe6yK)T ^onojiHHTejiBHBix npeo6pa30BaHHH 
fljia nepe^anH hx Ha npneMHBiH nyHKT. HanpjDKeHHJi CCII BpameHHa nepe^ 
nepe/jaHeH npeo6pa3yeTca b HMnynBCBi, a b npneMHOM nyHKTe H3 HMnyjiBCOB 
npeo6pa3yeTca b nepBOHanaiiBHyK) (J)opMy. 

Bee nepe^aBaeMBie HMnyjiBCHBie cnrHajiBi PJIC CMeniHBaiOTCfl b ^Ba 
KOMnneKCHBix CHraana h pa3flenBHO nepe^aiOTCfl no ffsyM paflHOKaHanaM PTJI. 

PaflHOTpaHCJiaH,HOHHaa jihhhh 1PJI51M2 MO>KeT 6bitb HcnonB30BaHa fljia 
nepe^aHH pa^HOJiOKaHHOHHoro H3o6pa>KeHHa ot ^pyrnx PJIC, HanpHMep, II-35M, 
5H87, 5H84, 5H84A. 

1 1.2. CrpyKTypHaa cxeMa annapaTypBi paflHOTpaHCJMHHOHHOH jihhhh 

CTpyKTypHaa cxeMa annapaTypBi PTJI, noacroiiomaji o6in,He npHHUHnBi ee 
(J)yHKHHOHHp ob aHHa , npeflCTaBJieHa Ha pne 11.1. 

nepe^aiomHH nyHKT PTJI coctoht H3 niKa(J)a II- 11-4, pa3MemeHHoro b 
HH^HKaTOpHoii MaiHHHe PJIC, h nepe^aiomeH aHTeHHBi AT- 11-4, ycTaHaBJiHBaeMOH 
Ha MaHTe bbicotoh 17,7 m Ha yuanemiH He 6onee 20 m ot niKa(J)a II- 1 1-4. 

IIpHeMHBiH nyHKT PTJI pa3Meiu,aeTca Ha KTI h HMeeT b CBoeM cocTaBe: 

npneMHyio aHTeHHy AP-1 1-4 Ha MaHTe bbicotoh 17,7 m; 

HiKatJ) B-l 1-4, KOTOpBiH mokct 6bitb y^aneH ot npneMHoii aHTeHHBi ^o 90 m; 

nncacj) <J)opMHpOBaHHa pa3BepTOK CM-M; 

neTBipe HKO THna «IlHKeT». 

Ha niKa(J) n-1 1-4 ot cooTBeTCTByiomeH annapaTypBi PJIC nonaiOTca: 

HMnynBCBi 3anycKa Rim CHHxpOHH3aii,HH pa3BepTKH ^anBHOCTH; 
Hanpa>KeHHe CHHxpOHH3aii,HH BpameHHa pa3BepTKH HKO c BpameHHeM 
aHTeHHBi PJIC no KaHanaM rpy6oro h TOHHoro otchctob (CCn TO, CCn TO); 

3xo-CHrHanBi 3A (3aMeniaHHBie CHraajiBi aMnjinrynHBix bbixohob npneMHBix 
KaHanoB), 3AK (3x0 aMnjinrynHO-KorepeHTHoe ot 6noKa Bn-300-2 niKacj)a ^YC- 
4M c peryjiHpyeMoii no .nHcraHnHH rpaHHueii nepeKraoHemra 30H aMnjinrynHoro h 
KorepeHTHoro pokhmob), 31-11 (sxo-CHraajiBi PJIC2, HanpHMep n-1 8, b Gjihjkhch 
30He no flHCTaHUHH, a 3aTeM, b flajiBHeii 30He 3xo-CHrHaiiBi PJIC n-37P); 

CHraanBi ono3HaBaHHH (On) h aKTHBHoro OTBeTa (AO); 

MacniTa6HBie otmctkh ^anBHOCTH (O^) 10 km h 50 km; 

MaciHTa6HBie otmctkh a3HMyTa (OA) 5° h 30°. 

B niKa(J)y n-1 1-4 npOH3BOznrrc5i: 

npeo6pa30BaHHe HanpjDKeHHH CCn b HMnynBCBi CHHxpOHH3aii,HH Bpamemui; 

KO^HpOBaHHe HMnyjiBCOB 3anycKa h CHHxpOHH3aii,HH BpameHHa; 

CMeniHBaHHe HMnyjiBCOB 3anycKa, CHHxpOHH3aii,HH BpameHHH, sxo-CHraajiOB, 
CHraajiOB ono3HaBaHHa h aKTHBHoro OTBeTa, Macnrra6HBix otmctok ^anBHOCTH h 
a3HMyTa b ^Ba KOMnneKCHBix BH^eocHrHana; 

npeo6pa30BaHHe KOMnneKCHBix BH^eocHraajiOB b BBicoKonacTOTHBie CHraanBi h 
nepe^ana hx b nepeflaionryio aHTeHHy AT- 1 1-4. 



06i>eAHHeHHe BH^eocHrnajioB b KOMnneKCHtie ocymecTBnaeTca cjieflyiomHM 
o6pa30M. 

HMnyjitCBi 3anycKa, HMnyjiBCBi CHHxpOHH3aHHH Bpamemifl, CHinajiBi 3A h 
aKTHBHoro OTBeTa, CMeniHBaacB, o6pa3yK)T komiuiskchbih CHraan KaHana I. 3xo- 
CHrHanBi 3AK h 3A-II, CHinajiBi ono3HaBaHHH, HMnyjiBCBi MacniTa6HBix otmctok 
^ajiBHOCTH h a3HMyra, CMeniHBaacB, o6pa3yK)T komiuiskchbih CHinajia KaHana II. 

AHTeHHa AT- 11 -4 ^ByxKaHajiBHaa, o6ecneHHBaeT pa3flejiBHoe H3JiyHeHHe 
CHraanoB KaHanoB I h II. 3th CHinajiBi npHHHMaiOTCfl o^HOKaHaiiBHOH npneMHOH 
aHTeHHOH AP-1 1-4 h nonaiOTCfl b npHeMHBiii niKa(J) B-l 1-4. 

B npneMHOM niKa<J)y B-l 1-4 npOH3BOflHTC5i: 
nacTOTHoe pa3flejieHHe cHinajiOB I h II KaHanoB, hx ycjuiemie h 
npeo6pa30BaHHe b BH^eoHMnyjiBCBi; 

fleKO^HpOBaHHe HMnyjiBCOB 3anycKa h CHHxpOHH3aHHH BpameHHH, hx 
OT^eneHHe ot .npyrnx CHrnajiOB; 

npeo6pa30BaHHe HMnyjiBCOB CHHxpOHH3aHHH Bpamemifl b CHHycoH^ajiBHBie 
Hanpa>KeHHH CCII; 

nepe^ana Ha HH^HKaTOpBi npneMHoro nyHKTa axo-CHrnanoB, CHraanoB 
ono3HaBaHHH h aKTHBHoro OTBeTa h HMnyjiBCOB MacniTa6HBix otmctok ^anBHOCTH h 
a3HMyTa. 

JJjir co3^aHHa pa^HajiBHO-KpyroBBix pa3BepTOK Ha HKO «IlHKeT», chhxpohhbix 
c BpameHHeM aHTeHHBi PJIC II-37P, HcnojiB3yeTca niKa(|) pa3BepTOK CM-M. ^jm 
3Toro Ha niKa<J) CM-M nocTynaiOT Hanp5DKemi5i CCII rpy6oro h TOHHoro OTcneTa h 
onopHoe Hanpa>KeHHe 50 Tn,, HMnyjiBCBi 3anycKa h HMnyjiBCBi KOHua .nHCTaHHHH 
(HK,ZB. HMnyjiBCBi KOHua .nHCTamnrH onpenejunoT MacniTa6 pa3BepTKH ^anBHOCTH 
H a HKO. 

BBHfly TOrO, HTO HKO «nHKeT» BBinOJIHeHBI C HenO,HBH}KHOH OTKJIOH5HOIII,eH 

CHCTeMoii, b niKa(J)y CM-M <J)opMHpyiOTCfl nHJioo6pa3HBie Hanp5DKeHH5i pa3BepTKH 
X h Y, npOMOAyJiHpOBaHHBie no aMnnnTy^e no 3aKOHy cnHyca n KocnHyca yrna 
noBOpOTa aHTeHHBi cooTBeTCTBeHHO. HMnyjiBcaMH 3anycKa h MKJ\ (J)opMHpyiOTCH 
HMnyjiBCBi no^CBeTa npaMoro xona pa3BepTKH. 

1 1.3. AnnapaTypa nepe^aiomero nyHKTa 

1 1.3.1. CymHOCTB (J)a30Boro MeTO^a nepe^anH BpameHHfl aHTeHHBi 

B paflHOTpaHCJiaH,HOHHOH jiHHHH 1PJI51M2 fljiH nepe,naHH BpaiIl,eHHH aHTeHHBi 
PJIC Ha npHeMHBiii nyHKT HcnonB3yeTca cj)a30BBiH mctoh CCn. ^jih yacHeHHa 

npHHHHnOB (J)yHKH,HOHHpOBaHHH PTJI paCCMOTpHM CyiHHOCTB (J)a30Boro MeTO^a Ha 

npHMepe oflHOKaHajiBHoii CCn (pHC.11.3). 

Ha nepe^aiomeM h npneMHOM nyHKTe b CCn bmccto o6bihhbix ccjibchhob 
npHMeHaiOTCH HH^yKH,HOHHBie (j)a30BpamaTejiH. Crarop (J)a30Bpain,aTejui HMeeT ^Be 
o6motkh, co3flaioiii,He MamHTHBie nana, nepneH^HKyjiapHBie flpyr flpyry. Ecjih 

nHTaTB TaKHe 06m0TKH nepeMeHHBIMH CHHyCOH,ZniBIMH TOKaMH OflHHaKOBOH 

aMnnHTy^Bi h cuBHHyTBiMH no <J)a3e Ha 90°, to cyMMapHoe hx MarHHTHoe none 



6y^eT BpamaTBca c hectotoh nHTaiomero TOKa, ocTaBaact no a6conK)THOMy 
3HaneHHK) iiocto^hhbim. 

^jm oGecneneHHH TaKoro nHTaHHA CTaTOpa 3a^aK)mero (J)a30BpamaTenH Ha 
nepe^aiomeM nyHKTe HMeeTca reHepaTOp CHHycoH^aiiBHoro onopHoro HanpjDKemifl 
c HacTOToii 43 Tu, h (J)a30C,ziBHraioiii,a5i Ha 90° u,enB. Ecjih OAHO(J)a3Haa o6MOTKa 
pOTOpa 4)a30Bpam,aTejia HenoflBHrnia, to OHa 6y^eT nepeceKaTBca BpamaiomnMCfl 
MarHHTHBiM noneM CTaTOpa h b Heft 6y^eT HH^yKTHpOBaTBca nepeMemiafl 3J\C toh 
jKe nacTOTBi, hto h onopHoe Hanp^DKemie. Ecjih TKe pOTOpHaa o6MOTKa 6y^eT 
BpamarBCfl, HanpHMep, b Hanp aB jichhh Bpamemifl MarHHTHoro nojra CTaTOpa, to b 
Hen 6y^eT HH^nHnpOBaTBCJi nepeMemiafl 3J\C naeroTBi MeHBHien, hqm nacTOTa 
onopHoro Hanp5DKeHH5i, t.k. bhtkh o6motkh 6ynyT pe>Ke nepeceicaTBCJi MarHHTHBiM 
noneM. 

Ocb pOTOpa 3a^aiomero 4)a30BpamaTejra BpamaeTca chhxpohho h CHH<j)a3HO c 

aHTCHHOH PJ1C, T.C CO CKOpOCTBK) 6 06/MHH (HUH 0,1 06/ceK). IIpH 3TOM 

nepeMeHHoe HanpiDKemie, HH^yKTHpyeMoe b o6motkc pOTOpa, 6y^eT OTJinnaTBca no 
nacTOTe ot onopHoro HanpjDKeHna Ha 0,1 Tn,, T.e. ero nacTOTa 6y^eT 42,9 Th,. 

OTJiHHHe nepeMeHHBix HanpjDKeHnii no nacTOTe BBOBmaeT HenpepBiBHoe 
H3MeHeHHe (J)a30Boro cuBHra MOK^y hhmh. Oa30BBiii cuBnr MOK^y onopHBiM 
Hanpa)KeHHeM h HanpjDKemieM, CHHMaeMBiM c pOTOpHoii o6motkh 3a,naioiii,ero 
<J)a30BpamaTejifl, 3a o^hh o6opOT pOTOpa <J)a30BpamaTejra njiaBHO HapacTaeT ot 0° 
£0 360° (pHC.11.5). CneAOBaTejiBHO, (J)a30BBiH cuBHr MOK^y 3thmh HanpiDKeHHAMH 
OflH03HaHHO onpe^ejraeT BenHHHHy yrjia noBOpOTa och pOTOpa 3a^aioiii,ero 
(J)a30Bpam,aTejiH. H3 pHC.11.5. cne^yeT, hto 3a o^hh nepHOfl KOJieGamiH onopHoro 
Hanpa>KeHHa cj)a3a KOJie6aHHii pOTOpHoii o6motkh H3MeroieTC5i Ha 0,84°. 

IlpH HenoABH)KHOM pOTOpe <J)a30BpamaTejiH nacTOTa Hanp5DKeHH5i Ha pOTOpe 
paBHa nacTOTe onopHoro HanpjDKeHna (43 Tu), cjieflOBaTenBHO, cuBHr no <J)a3e 

MeTKffy 3THMH Hanp5DKeHH5IMH B flaHHOM CJiyHae OCTaeTCH nOCTOflHHBIM. 

Ha npHeMHBiii nyHKT no pa^HOicaHany nepe^aiOTCH 06a HanpjDKeHHJi: onopHoe 
HanpjDKeHHe h HanpiDKeHHe pOTOpa <J)a30BpamaTejia (cj)a30MOzryjiHpOBaHHoe). no 
hhm BOcnpOH3BOflHTca yron noBOpOTa och 3aflaiomero <J)a30BpamaTeji5i Ha 
npneMHOM nyHKTe . 

Ha npneMHOM nyHKTe HMeeTca npneMHBin (J)a30BpamaTejiB, oflHOTHnHBin c 
3aflaioiii,HM. OnopHoe Hanp^DKeHHe, npHrorroe ot nepe^aiomero nyHKTa, 
HcnojiB3yeTca ^jih co3flaHH5i b CTaTOpe npneMHoro (J)a30BpamaTejia Bpamaiomerocji 
MarHHTHoro nana. J\jih 3Toro ncnojiB3yeTca ycHJinrenB onopHoro Hanp^DKeHna h 
<J)a30CflBnraioiii,aH nenB Ha 90°. Bbixo^hbic HanpiDKeHna ycHJiHreneii nnTaiOT 
CTaTOpHBie o6motkh npneMHoro (j)a30BpamaTejiH. TaKHM o6pa30M, MaranTHoe none 
CTaTOpa npneMHoro (J)a30BpamaTejifl BpamaeTca chhxpohho c MarHHTHBiM noneM 
CTaTOpa 3a,naiomero (J)a30Bpam,aTejia. 

npHHHToe c nepe^aiomero nyHKTa (J)a30MOzryjinpOBaHHoe HanpjDKeHne n 
HanpajKeHne, HH^yKTHpyeMoe b o6motkc pOTOpa npneMHoro <J)a30Bpani,aTejiH, 
nonaiOTCfl Ha <j)a30BBin ^HCKpnMHHaTOp. Oh BBipa6arBiBaeT nocToamioe 
HanpajKeHne oihh6kh, BenHHHHa h nonapHOCTB KOTOporo onpenejraeTOi BejiHHHHoii 
h HanpaBJieHHeM c^Bnra (J)a3 sthx flByx Hanpa>KeHHH. 



Ecjih 6bi pOTOp npneMHoro <J)a30BpamaTejra Bpamanca chhxpohho c pOTOpOM 
3a^aK)mero <J)a30BpamaTejifl hjih ecnH 06a pOTOpa 6bijih 6bi hciio/ibhjkhbimh, to 
Hanpa>KeHHa, HH/ryKTHpyeMBie b hhx chhxpohho BpamaiomHMHCfl nojMMH 
CTaTOpOB, 6bijih 6bi o^HHaKOBBi Ha nacTOTe, T.e. cuBHr <J)a3 MOK/ry hhmh 6biji 
BenHHHHOH nocToaHHoii. IIoBOpOTOM CTaTOpa, HanpHMep, npneMHoro 
(J)a30Bpani,aTejia 3tot cuBHr (J)a3 mojkho ycTaHOBHTB TaKHM, npn kotopom BBixo^Hoe 
HanpH)KeHHe (J)a30Boro ^HCKpHMHHaTOpa (cHraan ohih6kh) paBHO Hynio. 

Kor^a yrnoBBie nojio>KeHH5i oceii 3a^aK)Hi,ero h npneMHoro (J)a30Bpani,aTejieH 
Heo^HHaKOBBi, to B03HHKaeT pa3HOCTB (J)a3 MOK^y npHHHTBiM HanpiDKeHHeM OT 
pOTOpa 3a^aiomero <J)a30BpamaTejifl h HanpiDKeHHeM pOTOpa npneMHoro 

<J)a30BpamaTejni. B COOTBeTCTBHH C 3TOH pa3HOCTBK) (J)a3 <})a30BBIH flHCKpHMHHaTOp 

b Bip a6 aTBiB aeT Hanp^DKeHHe ohih6kh Toro hjih HHoro 3HaKa, KOTopoe nocne 
ycHJieHHa b ycHJinrejie CHraana ohih6kh B03AencTByeT Ha 3JieKTpoflBHraTenB. 
^BHraTenB BpamaeT pOTOp npneMHoro (J)a30Bpani,aTejia b HanpaBJieHHH 
yMeHBHieHHH pa3HOCTH (J)a3 h CHraana ohih6kh. TaKHM o6pa30M, BBixonHaa ocb 
noBepHeTca Ha BejiHHHHy ynia paccorjiacoBamifl c tohhoctbio, 3aBHCflin,eH ot 
nyB CTBHTe jibho cth chctcmbi k yrjiy paccorjiacoBamui. 

Ecjih Bxo^Haa ocb HenpepBiBHO BpamaeTCfl, to h BBixonHaa ocb 6y#eT 

BpaiIl,aTBCa CHHXpOHHO C HCH C HCKOTOpOH OIHh6kOH CJIOKCHHfl, T.C OTCTaBaHHCM 
BBIXO^HOH OCH. 

PaccMOTpeHHaa onHOKaHanBHaa CHCTeMa CCI1 o6bihho HMeeT onraGKy 
cjie>KeHHa b HecKOJiBKO rpa^ycoB, hto He^onycTHMO npn nepe^aHe 
pa^HOJiOKaHHOHHoro H3o6pa>KeHHa, t.k. npHBO^HT k onraGicaM b onpenejiemiH 
a3HMyTa Hejieii Ha npneMHOM nyHKTe pa^HOTpaHCJiaH,HOHHOH jihhhh. ITo3TOMy b 
PTJ1 npHMeHeHa flByxKaHanBHaa CCIT, cocToamaa H3 KaHanoB rpy6oro h TOHHoro 
OTcneTa (rO h TO), ^jih 3Toro Ha nepe^aiomeM h npneMHOM nyHKTax jihhhh 
ycTaHaBJiHBaeTca no ^Ba (J)a30Bpain,aTeji5i: (J)a30BpamaTejiB rpy6oro OTcneTa, 

Bpani,aK)ni,HHCa CO CKOpOCTBK) BXOflHOH OCH, T.C CO CKOpOCTBK) BpaiIl,eHHa aHTCHHBI 

PJ1C, h (J)a30BpamaTejiB TOHHoro OTCHcra, pOTOp KOTOporo BpamaeTCfl b 13 pa3 
6BicTpee. 

OninGKa cjiOKeHHH yMeHBinaeTCH npn 3tom b 13 pa3, t.k. cnraan oihh6kh no 
KaHany TOHHoro OTCHcra (t.c cuBHr (J)a3) 6y,neT b 13 pa3 6ojiBine, neM no KaHany 
rpy6oro OTCHcra. 

TaKHM o6pa30M, ^jih nepe^aHH BpameHHfl Ha npneMHBin nyHKT jihhhh 
Heo6xoAHMO TpaHCJiHpOBaTB TpH CHHycoHflajiBHBix HanpajKeHHa: onopHoe 
Hanpa)KeHHe (OH), cj}a30MOAyjiHpOBaHHoe HanpjDKeHHe rpy6oro OTCHcra (rO) h 
(J)a30MOAyJiHpOBaHHoe Hanpa>KeHHe TOHHoro OTCHcra (TO). 

1 1.3.2. CrpyKTypHafl cxeMa annapaTypBi nepe^aiomero nyHKTa 

AnnapaTypa nepe^aiomero nyHKTa pa3MemeHa b nepe^aiomeM niKa(J)y 11-11-4. 
B coeraB niKa(J)a bxohat cjie/ryiomHe 6jiokh: 
6jiok nepBHHHoro noBTOpHTCM nil-1 1-4; 
MexaHH3M cjiokchhh nepBHHHoro noBTOpHrejra MIT- 1 1-2, 
6jiok KOMMyTaTOpa KC- 11-1, 



6jiok MOflyjMTOpa OM-1 1-4, 

6jiok ^ByxKaHajiBHoro nepe^aTHHica ^T-l 1-2, 

CTa6HJIH3HpOBaHHBIH BBinpflMHTCJIB BC-1 1-3, 
BBICOKOBOJIBTHBIH BBinpflMHTCJIB BB-1 1-2, 
flBa BBICOKOHaCTOTHBIX (J)HJIBTpa OBM, 

ABa (J)a30CorjiacyK)iii,Hx ycTpOHCTBa OCY. 

IIohchhm (J)yHKii,HOHHpOBaHHe aniiapaTypBi no CTpyKTypHoii cxeMe (pHC.11.2) h 
BpeMeHHBiM rpa<J)HKaM (pnc. 11.4). 

IIpH conpH)KeHHH co bccmh PJ1C, KpOMe 11-37, Ha annapaTypy nepe^aiomero 
nyHKTa nepeflaeTca CCII Henocpe^CTBeHHO c cejiBCHH-^aTHHKOB BpameHHii aHTeHH. 
B 3tom cnynae cejiBCHH-npHeMHHKH ycTaHOBJieHBi b mica^y II- 11-4 b MexaHH3Me 
cnoKeHHH nepBHHHoro noBTOpHTena Mil- 11 -2 h b hcm ycTaHOBJieHBi 
(J)a30Bpaiu,aTejiH, (JjopMnpyiomiie HanpjDKeHHe (J)a30BOH CCII. KoMMyraHHio 
onopHoro HanpjDKeHHJi, nonaBaeMoro ot annapaTypBi paflHOTpaHCJMHHOHHOH 
jihhhh Ha cenBCHH-^aTHHKH PJIC, o6ecneHHBaeT 6jiok KOMMyTauHH KC-1 1-1. 

B PJIC 11-37 <J)a30BpaHi,aTejiH (cHHycHO-KOCHHycHBie ManiHHBi CK-Mr) 
ycTaHOBJieHBi b 6jioice btophhhbix ^aTHHKOB B^-IM PJIC (cM.n.9.2.) h c hhx 
HenocpeflCTBeHHO CHHMaiOTCJi HanpjDKeHHJi (J)a30BOH CCII. IIo3TOMy npn 
conpH)KeHHH c PJIC 11-37 MexaHH3M cjiokchhh nepBHHHoro noBTOpHTena Mil- 11-2 
h 6jiok KOMMyTau,HH KC-1 1-1 He HcnojiB3yiOTCH h Ha CTpyKTypHoii cxeMe pHC.11.2. 
ohh He noKa3aHBi. 

Bjiok nepBHHHoro noBTOpHTejra nil- 11-4 BBip a6aTBiB aeT onopHoe HanpjDKeHHe 
nacTOTBi 43 Irj,. 3to Hanp5DKeHHe b <J)a30C,HBHraiomeM ycHJinrejie pacmenjraeTCfl Ha 
flBa Hanpfl)KeHHfl: Usin, Ucos (c B3aHMHBiM cubhtom na 90°), KOTOpBie nonaiOTCfl b 
6jiok B7J-1M Ha CTaTOpHBie o6motkh sa^aiomnx <J)a30Bpani,aTejieH CK-Mr TO h 
TO. OnopHoe HanpjDKeHHe c 6noKa IHI-11-4 (rpacj)HK 1 pnc. 11.4.) h HanpjDKeHHe c 
pOTOpOB CK-Mr TO h TO 6noKa B7J-1M c (J)a30BOH MOzryjraHHeii npn BpameHHH 
anreHHBi PJIC (rpacjDHKH 2 h 3) nocTynaiOT Ha <J)a30HMnyjiBCHBiii Mozryjurrop 6noKa 
MOflyjiHTOpa OM-1 1-4. B <J)a30HMnyjiBCHOM Monyjurrope 3th HanpiDKemra 
npeo6pa3yiOTCH b HMnyjiBCHBie CHraajiBi, BpeMeHHoe nojiOKemie kotopbix 
onpenejraeTCfl 3HaHeHH5iMH (J)a3 bxouhbix CHHycoH^ajiBHBix HanpjDKeHHii, T.e. 
ocymecTBJiaeTca (J)a30HMnyjiBCHaa MO^yjianHH (rpa<J)HK 6). 

HMnyjiBCBi 3anycKa PJIC (rpa(J)HK 4) 3a^ep)KHBaiOTCH b KacKa^e 3a^ep)KKH Ha 
15 mkc (rpa(J)HK 5) h noerynaiOT b <J)a30HMnyjiBCHBiii Monyjurrop fljui 3anycica 
cxeMBi npeo6pa30BaHHH CHHycoH^ajiBHBix HanpjDKeHHii CCII BpameHHH (OH, TO, 
TO) b (J)a30MO,nyJiHpOBaHHBie HMnyjiBCBi. 3aflep>KKa HMnyjiBCOB 3anycica 

HeoGxO^HMa flJM HCKJIIOHeHHfl BJIHaHHH HaBO^OK OT MOHJHBIX CHrHaJIOB 

nepe^aiomero yerpoiiCTBa PJIC h ^jih yno6cTBa Ha6jno,neHHfl Ha 3KpaHe 
KOHTponBHoro ocH,HJiJiorpa(J)a HMnyjiBCHBix Hanpa>KeHHH nepe^aiomero Hncacj)a 
paflHOTpaHCJian,HOHHoii jihhhh. 

3aflep5KaHHBie HMnyjiBCBi 3anycKa h (J)a30MO,nyjiHpOBaHHBie HMnyjiBCBi CCII 
BpameHHH nocTynaiOT Ha cxeMy KOUHpOBamui, KOTOpaa npeo6pa3yeT Ka>KflBiii 
HMnyjiBC b nocjie^OBaTejiBHOCTB H3 Tpex HMnyjiBCOB, cjieflyiomHx nepe3 
onpeflejieHHBie HnrepBajiBi BpeMeHH (rpa<J)HK 7). Ko^HpOBaHHe cnraajiOB 



npHMeHeHO jxsir noBBimeHHfl noMexoycTOHHHBOCTH npH nepe^ane cnrHajiOB no 

paflHOJIHHHH. 

TaKHM o6pa30M, ROflHpOBaHHBie HMnyjiBCBi 3anycKa n CCII Bpamemifl 
npcncTaBJMiOT co6on cepHK) H3 12 HMnyjiBCOB, h aHHH aK) my K) cs nepe3 15 mkc nocne 
HMnynBca 3anycKa PJ1C n ROHHaionryiocfl nepe3 110-115 mkc. BpeMeHHaa 
paccTaHOBKa 3thx HMnyjiBCOB noKa3aHa Ha pHC.l 1.6. 

3th HMnyjiBCHBie CHraajiBi no^aiOTCJi Ha CMecHrejiB CHraanoB. Ha CMecnrenB 
CHraanoB ot PJ1C nocTynaK)T BH^eocHrHaiiBi nono)KHTejiBHOH nojmpHOCTH, 
noflJiORamne nepe^ane no paflnojiHHHH. IIo KaHany I nepe^aiOTCH cnmaiiBi 3A n 
aKTHBHoro OTBeTa (ecnn ohh npncyTCTByiOT b PJ1C), noKa3aHHtie Ha rpa(J)HKe 8 
pHC.11.4. IIo KaHany II nepe^aiOTCH CHraanti 3AK, 31-11, ono3HaBaHHa, otmctrh 
^aJIBHOCTH h a3HMyTa. 

B CMecHTene CHraanoB Bee cnraajiBi 3aMeniHBaK)Tca b /nsa KOMnneKCHBix 
CHraana - ^jm nepe/ianH no KaHany I h KaHany II. J\jih ycTpaHeHHH HaKJia^KH 
CHraanoB 3A h aKTHBHoro OTBeTa Ha HMnyjiBCBi 3anycKa h CCII BpameHHJi npH 
3aMeniHBaHHH hx b KaHane I npe/rycMOTpeHO 3annpaHHe CHraanoB 3A h AO Ha 
BpeMa fleiiCTBHH HMnyjiBCOB 3anycKa h CCII - Ha 160-200 mkc (pHC.11.6.). 
KoMnneKCHBiH CHraan KaHana I noKa3aH Ha pnc.l 1.7. 

KoMnneKCHBie BH/jeocHrHanBi I h II KaHanoB (rpa(J)HKH 9, 10) nocTynaiOT Ha 
6jiok AByxKaHanBHoro nepe,naTHHRa ^T-ll-2. B nepe,naTHHRax flByx KaHanoB 
ocymecTBJifleTCH npeo6pa30BaHHe BH^eocHraajiOB b CBH CHraajiBi c HeraTHBHoii 
aMnnHTy^HOH Mozryjumneii (rpa(J)HK 11). IIpHMeHeHHe HeraTHBHoii aMnjiHTynHoii 

MOHyJIflHHH HBJIHeTCH MepOH nOBBIHieHHfl nOMeXOyCTOHHHBOCTH pa^HOJIHHHH. 

CBH HanpH)KeHHH nepe,naTHHROB nepe3 <J)a30CornacyK)Hi,He ycTpoiicTBa OCY h 
BBicoKonacTOTHBie <j)HHBTpBi OBH nocTynaroT Ha flByxRaHajiBHyio aHTeHHy AT- 1 1-4 
h H3JiyHaK)Tca b npocTpaHCTBO. 0a3OCorjiacyK>in,ne ycTponcTBa npenHa3HaHeHBi ,njra 

COrJiaCOBaHHH COnpOTHBJieHHH nepeAaK)Hl,HX aHTCHH C BBICOROHaCTOTHBIMH 

reHepaTOpaMH nepe,naTHHROB. BBicoRonacTOTHBie (J)hjibtpbi npenHa3HaHeHBi rjik 
3ani,HTBi npHeMHBix RaHanoB PJIC ot bo3achctbhh neTBepToii h rorroii rapMOHHR 
Hecymeii nacTOTBi pa,zniOTpaHCJMHHOHHOH jihhhh. 

1 1.4. AnnapaTypa npneMHoro nyHRTa 

AnnapaTypa npneMHoro nyHRTa pa3Mein,eHa b npneMHOM niRa(J)y B-ll-4. B 
cocTaB niRa(J)a bxohat cjie,nyK)iiiHe 6jiorh: 
6jior npHeMHHRa ^P-l 1-2, 

6jIOR BTOpHHHOrO nOBTOpHTeJIfl BpaiH,eHH5I BII-1 1-2, 

MexaHH3M cnoKeHHH MB- 1 1-2, 

6jIOR (J)OpMHpOBaHHa HMnyjiBCOB ROHUa flHCTaHHHH K,Z^3, 

6jior CTa6HJiH3Hp ob aHHoro BBinpaMHTejia h ROHTponBHoro ocH,HJiJiorpa(J)a BC- 
11-3. 

CTpyRTypHaa cxeMa annapaTypBi npneMHoro nyHRTa npencTaBJieHa Ha pnc. 11.8. 
npHHHTBie npneMHOH aHTeHHoii AP-11-4 BBicoRonacTOTHBie cnraajiBi 
nepe^aiomero nyHRTa nocrynaiOT no (Jm^epHOMy TpaRTy Ha bxoh npneMHHRa JXP- 



11-2. B npHeMHHKe npon3BonnTC5i pa3nejieHne CHraajiOB I h II KaHanoB, hx 
npeo6pa30BaHHe Ha npOMOKyTOHHyio nacTOTy, ycHJieHHe n /jeTeicrapOBaHHe. 

CTpyKTypHaa cxeMa npHeMHHKa ^P-l 1-2 npe^CTaBJieHa Ha pnc. 1 1.9. npneMHHK 
cynepreTepOAHHHoro rana c onHOKpaTHBiM npeo6pa30BaHHeM nacTOTBi. npneMHHK 
HMeeT ^Ba KaHana npOMOKyTOHHoii nacTOTBi, pa3HeceHHBie no nacTOTe Ha 8 MTu,. 

B cocTaB npneMHHKa BxonaT o6in,ne CMecnrejiB, reTeponnH, npenBapnrenBHBiH 
yilH (Iiyil 1 !) h nBa KaHana, BKJiiOHaiomHe yilH, /jeTeKTOp n BnneoycHJinTejiB, a 
TaKMe BBinpaMHTenB nnTaHna h Henn KOHTpona. 

BBicoKonacTOTHBie CHraaiiBi ot aHTeHHBi AP-11-1 no KoaKCHanBHOMy Ka6enK) 
nocTynaK)T Ha CMecnrejiB, Kyna nonaeTca Hanp^DKeHHe reTepo^HHa. HacTOTa 
reTepo^HHa npn HacTpoiiKe npneMHHKa nonGnpaeTCfl TaKOH, hto6bi OHa 6Bina HH>Ke 
cpe/jHen nacTOTBi cnraaiia Ha 30 MTu,. B CMecnrene cnraajiBi I n II KaHanoB 
pa3HHHHBie no nacTOTe, npeo6pa3yK)Tca b cnraajiBi npOMOKyTOHHBix nacTOT, 
OTJiHHaK)Hi,HxcH npyr ot apyra Ha 8 Mrn,. npOMOKyTOHHaa nacTOTa I KaHana paBHa 
fnpi =26 Mrn, BTOporo W2 = 34 Mrn. 

^anee cnraajiBi o6ohx KaHanoB Ha npOMOKyTOHHBix nacTOTax y chjihb aiOTCJi b 
HiHpOKononocHOM nynH, ABjnnomeMCfl 3neMeHTOM cornacoBaHHH BBixo^a 
CMecHTena co BxonaMH yilH. 3aTeM CHraanBi nocTynaK)T Ha bxohbi y3KononocHBix 
yilHI h ynHII, KOTOpBie HacTpoeHBi Ha npOMOKyTOHHyK) nacTOTy 
cooTBeTCTByK)Hi,ero KaHana (Ha 26 h 34 Mrn, cooTBeTCTCTBeHHo). TaKHM o6pa30M 
npOHCxo^HT pa3AeneHHe CHraanoB no KaHanaM I n II. ycnneHHBie b Yim cnraajiBi 
AeTeKTHpyK)Tca b /jeTeKTOpax h ycHJiHBaiOTCfl b BHneoycnjiHrejiflx. 

^anee BnneocHraanBi pa3,nejiBHO no ^ByM KaHanaM nocTynaiOT b npneMHBiH 
fleMOflynaTOp n^-11-2. CnraanBi KaHana II nocne ycnneHna b 6noKe AeMonyjnrropa 
HenocpeACTBeHHO nocTynaiOT Ha HHnnKaropBi npneMHoro nyHKTa. CnraajiBi KaHana 
I nocTynaroT Ha 3JieKTp ohhbih KOMMyTaTOp 6noKa 11^-11-2, KOTOpBin nponycKaeT 
Ha fleKonnpyiomee ycTpoiiCTBO tojibko HMnyjiBCBi 3anycKa h CCII BpameHna, a 
BHneocnrHanBi 3 A n AO nepe3 ycHUHTenB I KaHana nocTynaiOT Ha HH^HKaTOpBi. 
^eKonnpyiomee ycTpoiiCTBO ocymecTBnaeT .neiiCTBHe, o6paTHoe cxeMe 
KonnpOBamra nepe^aiomero nyHKTa, T.e. H3 KajK^on TpexHMnyjiBCHon kohoboh 
KOM6nHan,HH b Bip a6 aTBiB aeT ohhh HMnyjiBC, coBna,aaK)iii,HH no BpeMemi c 
MOMeHTOM npnxoAa TpeTBero KonoBoro HMnyjiBca. 

Ha BBixo^e .neKOznrpyiomero ycTponcTBa HMeeT MecTO HMnyjiBC 3anycKa n 
(J)a30MOflynHpOBaHHBie HMnyjiBCBi onopHoro HanpjDKeHna OH, HanpjDKeHnii TO h 
TO. 3th HMnyjiBCBi nocTynaiOT Ha neMonyjurrop, BBinojiHaiomHH nBe (JtyHKinrn: 

BBi^ejieHHe HMnyjiBca 3anycKa; 
npeo6pa30BaHHe <J)a30MO,zrynHpOBaHHBix HMnyjiBCOB OH, TO h TO b 
CHHyconflajiBHBie Hanpa>KeHHa (npouecc, o6paTHBin npoueccy, npOHCxonameMy b 
MOflynHTOpe 6noKa OM-1 1-4 nepenaiomero nyHKTa). 

HMnyjiBCBi 3anycKa nonaiOTCfl b 6jiok KJ\3, ocymecTBJunoiHHH (j) opMHp ob aHne 
HMnyjiBCOB KOHn,a .nHCTaHunn (HK,I[). HMnyjiBCOM KOHua .nncTaHUHH onpeneiuieTCJi 
fljiHTenBHOCTB npaMoro xona pa3BepTOK HKO. HMnyjiBCBi 3anycKa h Him c 6noKa 
K^3 no^aK)TCH Ha nncacj) pa3BepTOK CM-M /ijih (j) opMHp ob aHHH nHJioo6pa3HBix 
HanpH)KeHHH pa3BepTOK HKO. 



CHHycoHflanBHBie Hanp5DKeHH5i OH, TO h TO hmciot TaKHe tkq (J)a30BBie 
cooTHOineHHH, hto h Ha nepe^aiomeM nyHKTe. 3th HanpjDKeHHJi 3aTeM no^aiOTca Ha 

BTOpHHHBIH nOBTOpHTCJIB BII-11-2. BTOpHHHBIH nOBTOpHTCJIB COBMeCTHO C 

MexaHH3MOM cne)KeHHH MB- 11-2 BocnpoH3BO#HT Bpani,eHHe ocen bbixo^hbix 

CeJIBCHHOB, CHHXpOHHOe H CHH(J)a3HOe C BpameHHeM aHTeHHBI PJIC. 

3^ecB HcnonB3yeTCH mctoa cpaBHemifl (J)a3 HanpjDKeHHH TO h TO, npHHHTBix c 
nepe^aiomero nyHKTa, c (J)a3aMH HanpiDKeHnii TO h TO, no^aBaeMBix c pOTOpOB 
npneMHBix 4)a30Bpani,aTejieH. CTaTOpHBie o6motkh (J)a30Bpain,aTejieH Mexamr3Ma 

CJIOKeHHfl MB- 11-2 3anHTBIBaK)TC5I CHHyCHBIM H KOCHHyCHBIM HanpH)KeHHaMH, 

no^aBaeMBiMH c bbixo^ob (J)a30CABHraK)Hi,ero ycHUHTena. Ha bxo^ 
(J)a30CflBHraK)Hi,ero ycHUHTena noflaeTca onopHoe HanpiDKeHHe. 

Ha (J)a30BBie .uncKpHMHHaTOpBi 6noKa Bn-11-2 no^aiOTca CHHycoH^aiiBHBie 
Hanpa>KeHHH TO h TO nepe^aiomero nyHKTa (c bbixo^ob .neMOflyjurropa 6noKa n^- 
1 1-2) h npneMHoro nyHKTa (c pOTOpOB (JmsoBpamaTejieii MexaHH3Ma cjiOKemui MB- 
11-2). Ecjih (J)a3Bi HanpjDKemiH TO h TO, no^aBaeMBix Ha bxor (J)a30BBix 

AHCKpHMHHaTOpOB, He COBna^aiOT, TO (J)a30BBie flHCKpHMHHaTOpBI B BIp a6 aTBIB aK)T 

nocTOMHHBie Hanp5DKeHH5i paccorjiacoBamifl TO h TO, BenHHHHa h nonapHOCTB 
kotopbix 3aBHCHT ot BenHHHHBi h HanpaBJieHHA cuBnra (J)a3 CpaBHHBaeMBIX 
HanpH)KeHHH. 3th HanpajKeHna paccornacoBamra ycHJiHBaBOTca, npeo6pa3yK)TCH b 
nepeMeHHBie HanpjDKeHHH paccornacoBaHHa b ycnjiHTene cnraajia ohih6kh h 
B03AeHCTByK)T Ha 3JieKTpOABHraTenB MexaHH3Ma cjiOKeHna. 3jieKTpo,HBHraTejiB 
nepe3 pe^yKTOp BpamaeT pOTOpBi npneMHBix cj)a30Bpaiii,aTejieH, a TaK>Ke pOTOpBi 

CeJIBCHHOB TO H TO CHHXpOHHO H CHH(J)a3HO C Bpani,eHHeM aHTeHHBI PJIC. 

06bihho cncTeMa pa6oTaeT no KaHany TOHHoro OTcneTa, KOTOpBiii 
o6ecneHHBaeT Heo6xoAHMyio tohhoctb cne>KeHHa. KaHan rpy6oro OTcneTa 
BKJiiOHaTejiH aBTOMaTHnecKH npH 6ojibihhx yrnax paccorjiacoBamui. 

HanpH)KeHHH CCTI c ccjibchhob TO n TO no^aiOTca b niKa(J) pa3BepTOK CM-M 
flJifl <J)opMHpOBaHHa paflnanBHO-KpyroBBix pa3BepTOK Ha 3KpaHax HKO. 
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12. CHCTEMA YIIPABJIEHHJI, KOHTPOJIfl H 3AIU,HTI>I PJIC (CYK3) 

12.1. Ha3HaneHHe, ochobhbic xapaKTepHCTHKH h cocTaB CYK3 

CYK3 npeflHa3HaneHa ^na MecTHoro h ^HCTaHHHomioro BKJHoneHHa Bcex 
ycTpOHCTB h CHCTeM PJIC, KOHTponH hx pa6oTOcnoco6HOCTH, 3ain,HTBi Heneii B 
aBapHHHBix pe)KHMax h CHrHanH3 auHH . CncTeMa o6ecneHHBaeT: 

1) aBTOMaTHnecKoe MecTHoe h ^HCTaHinioHHoe BKJiioHeHHe h ynpaBJieHHe 
npHeMO-nepeflaromeH annapaTypofi h annaparypoii 3ain,HTBi ot noMex; 

2) ^HCTaHi],HOHHyK) hjih MecTHyK) perynHpOBKy tokob MaraeTpOHOB, 
^HCTaHiiHOHHyio perynHpOBKy ycHJieHHH npHeMHBix KaHanoB; 

3) ynpaBJieHHe pe)KHMaMH npneMHBix KaHanoB (BKJiioHeHHe LQAPY, MAPY, 
BAPY, LQOy, AH(j)(J)epeHiiHpOBaHHH); 

4) ^HCTaHi],HOHHoe nepeKJiKDneHHe PJIC b pokhmbi 3anycKa PI, PII, H h MecTHoe 
nepeKJiKDneHHe npHeMO-nepeflaiomeH annapaTypBi b pokhmbi pe^icoro h Haeroro 
3anycKa; 

5) flHCTaHHHOHHOe H MeCTHOe BKJIKDHeHHe BpaiIl,eHHH nilK CO CKOpOCTHMH 3 

o6/mhh h 6 o6/mhh c nonaHeii npeAynpennrejiBHoro CHraana; 

6) ^HCTaHi],HOHHoe ynpaBJieHHe HaioiOHOM BepxHeii h hh^khch aHTeHH; 

7) .nHCTaHHHOHHoe ynpaBJieHHe nojrapH3aHHeii HHJKHeii aHTeHHBi; 

8) flHCTaHH,HOHHOe BKJIIOHeHHe (J)HJIBTpa HHI1; 

9) KOHTpOJIB pa60TOCnOC06HOCTH OCHOBHBIX yCTpOHCTB H CHCTeM; 

10) 3aiu,HTy annapaTypBi PJIC b aBapHHHBix pe)KHMax h CHrHajiH3anHio 

aBapHHHBIX pOKHMOB. 

B CHCTeMe o6ecneHHBaeTca: 

MraoBeHHoe BKJiioHeHHe Heneii Haicajia annapaTypBi; 

nepe3 100 c - BKJiioHeHHe aHOflHBix n,eneii npHeMHHKOB ; 

nepe3 300 c - BKJnoieHHe aHOHHoro Hanp5DKeHH5i nepe^aTHHROB; 

3KCTpeHHoe BKJiioHeHHe, npn kotopom aHOHHoe Hanpa>KeHHe nepe^aTHHROB 
BKJHOHaeTca nepe3 200 c; 

noBTOpHoe flHCTaHHHOHHoe BKJiioHeHHe nepe^aTHHROB b cjiynae hcctohkoh 
aBapHH. 

B cocTaB CHCTeMBi bxoa^t: 

HiKa(J) ynpaBJieHHH Iliy-6-01, pacnojiojKeHHBiii b nilK. Oh BKjnonaeT b ce6a 
opraHBi ynpaBJieHHe, Konrpojra h 3ain,HTBi chctcm, pejie h KOHTaKTOpBi brjuohchh^ 

yCTpOHCTB H CHCTeM, TpaHC(J)OpMaTOpBI nHTaHHH 6jIOKa TJiaBHBIX ^aTHHKOB 39P^05 

(0^-02), MexaHH3MOB KanaHHA aHTeHH h 3JieicrpHHecKoro ocBememra Ka6nHBi, a 
Taioice 6jiok peryjiHpOBKH h CTa6HJiH3 auHH PC; 

naHejiB flHCTaHiniomioro ynpaBJieHHH II r Ziy-4M, pacnojiojKemiafl b niKa(J)y 
,ZiyC-4M HH^HKaTOpHoii ManiHHBi; OHa BKJiiOHaeT b ce6a opraHBi ynpaBJieHHH, 

KOHTpOJM H CHrHaJIH3ail,HH BCeX OCHOBHBIX CHCTCM H yCTpOHCTB; 

sjieMeHTBi ynpaBJieHHH, 3ain,HTBi h Konrpojra, pacnojiojKemiBie b yerpoiiCTBax h 
cncTeMax PJIC. 
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12.2. IIpHHLi,HnHajiBHaH cxeMa CYK3 

npHHiiHiniajiBHafl cxeMa chctcmbi npe^CTaBJieHa Ha pnc. 12.2. 

J\jm y/io6cTBa HTeHHa h a^pecoBaHHH sjieMenroB none cxeMBi pa36jrro Ha 30hbi, 
o6o3HaHeHHBie b BepxHeii h hhjkhch nacra cxeMBi. Ha pnc. 12.1. noKa3aHO 
B3aHMHoe pacnono)KeHHe ycTpoiiCTB h chctcm Ha npHHHHnHanBHoii cxeMe c 

0603HaHeHHeM HOMepOB 30H, B KOTOpBIX paCnOJIOJKeHBI HX CXeMBI. B HH)KHeH HaCTH 

npHHH,HnHajiBHOH cxeMBi noKa3aHBi y CTp ohctb a, pacnojio>KeHHBie b nilK (ManiHHa 
JVfo 1), b BepxHen Hacra - b HH^HicaTOpHOH ManiHHe (ManiHHa N°2), b cpe^HeH 

HaCTH - TOKOCBeMHHK TK-03/1, Hepe3 KOJIBH,a KOTOpOrO 3aMBIKaK)TC5I 

cooTBeTCTByioiiiHe H,enH. 

PaccMOTpeHHe npHHnHnHajiBHOH cxeMBi 6y^eM Becra no no^CHCTeMaM CYK3: 

1) no^CHCTeMa pacnpcuejiemifl nHTaromHx HanpjDKeHHH h BeHTHJian,HH nilK, 

2) noflCHCTeMa bkjikdhchhh npHeMO-nepe^aiomeH annapaTypBi h perynnpOBKH 
tokob MaraeTpOHOB, 

3) no^CHCTeMa ynpaBJieHHH npneMHBiMH KaHanaMH, 

4) noflCHCTeMa 3am,HTBi annapaTypBi UC^U, (niKa<J)a 39K02); 

5) noflCHCTeMa ynpaBJieHHH pe)KHMaMH 3anycKa, 

6) noncHCTeMa ynpaBJieHHa BpameHHeM nilK, 

7) noncHCTeMa ynpaBJieHHa HaKJiOHOM aHTeHH, 

8) noflCHCTeMa ynpaBJieHHH noji5ipH3aHHeH hhjkhch aHTeHHBi, 

9) noflCHCTeMa ynpaBJieHHa pa6oTOH 6jiokob UC^U, h CHHxpOHH3an,HH. 

12.2.1. IIoflCHCTeMa pacnpcueneHHA nnraiomHx HanpiDKeHHH 

H BeHTHJIflHHH fflTK 

IlepBHHHBIMH HCTOHHHKaMH nHTaHHH PJIC HBJIHKDTCH ^H3eJIB-3JieKTpHHeCKHe 

arperaTBi A^-60 hjih npOMBinraeHHaa ceTB 3 (J)a3Bi 220 B 50 Tn,. ArperaT 
noBBinieHHOH nacTOTBi BIIJl-30^ aBJiaeTCH npeo6pa30BaTeneM nacTOTBi. Oh 
nonynaeT nHTaHHe ot nepBHHHBix hctohhhkob h BBipa6aTBiBaeT Hanp^DiceHHe 3 
$a3Bi 220 B 400 Tn. 

Tpex<J)a3Hoe Hanp5DKeHHe 220 B 50 Th, ot arperaTOB A^-60 (30Ha 1 
npHHHHnHajiBHOH cxeMBi) nepe3 KOJiBua 71, 73, 75 TOKOCBeMmnca TK-03/1 
nocTynaeT Ha KOHTaKTOp Bl pacnpe^eJiHTejiBHoro ycTponcTBa PY (30Ha 2). ^anee 
3to Hanpa>KeHHe nocTynaeT 

Ha nepeKJiKDHaTenB B8 niKa<J)a LQY-6 (30Ha 13), o6ecneHHBaiomHH kohtpojib 
(J)a3 Hanpa>KeHHH no BOJiBTMeTpy HII- 1 ; 

Ha niKa(J)Bi nepe^aTHHROB IIC-4 (30Ha 5) nnraHHfl Heneii HaKana h 

BeHTHJiHTOpOB o6,zryBa MaraeTpOHOB; 

Ha 3JieKTpOABHraTenB Ml Bpamemra nilK (30hbi 12, 13); 

Ha TpaHC(J)opMaTOpBi 6noKa 39P^05 (0^-02) h ocBememra (nenH Y5 30Ha 13); 

Ha annapaTypy aKTHBHoro OTBeTa 1PJ1214 (30Ha 2); 

Ha 3neKTponBHraTenH Ml nojiapH3aTOpOB Y 1 1 - Y 13 (ot 30hbi 14 k 30He 17); 

Ha pOTOpBI CeUBCHH-^aTHHKOB MexaHH3MOB KaHaHHH MK-I H MK-II (30HBI 

18,19); 

Ha flBHraTenH bchthjihtopob nilK Y5, Y6 (30hbi 19,20). 
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HanpiDKeHne 50 Tn, nonaeTca TaK>Ke Ha HHnHKaTOpHyio ManiHHy Ha 
nepeKJiiOHaTenB B12 nyjiBTa imY-4M (30hbi 1, 2) hjiji Konrpojra (J)a3 HanpjDKeHHH 
no BOJitTMeTpy HII-6 h ^anee Ha Bee ycTponcTBa h 6jiokh HHnHKaTOpHoii ManiHHBi. 

Tpex<J)a3Hoe HanpjDKeHne 220 B 400 Tu, ot npeo6pa30Barejra BIUI-30,ZI nepe3 
KOJiBH,a TOKOCBeMHHKa 70, 72, 74 nocTynaiOT Ha KOHraKTOp B2 
pacnpeflenHTenBHoro ycTpoiiCTBa PY (3cma 1). ^anee 3to HanpjDKeHHe nocTynaeT 

Ha nepeKJHOHaTenB B 8 niKa(J)a HIY-6 (30Ha 13) hjiji Konrpojra (J)a3 HanpjDKeHHii 
no BOJiBTMeTpy HII-1; 

Ha niKa(J)Bi nepe^aTHHROB IIC-4 (30Ha 7) hjm nHTaHHa aHonHBix neneii 
nepe^aTHHROB; 

Ha 6jiok perynHpOBKH h CTaGnjiroanHH PC (30hbi 10, 11) ajih nHTaHHa 
TpaHC(J)opMaTOpOB BBinpaMHTeneii onopHoro HanpjDKeHHA h o6paTHOH cbh3h; 

.una nHTaHHH annapaTypBi niKa(J)a UC^U, 39K02 (30Ha 16); 

hjm nHTaHHH neneii npneMHBix ycTpoiicTB (30Ha 16); 

pjw nHTaHHa BBinpaMHTenen aBTOMaTHKH +27 B n -27 B (30hbi 20 n 13); 

HanpHJKeHne 400 Tu, nonaeTca Ha HHnHKaropHyio ManiHHy tojibko jihuib ^jih 
KOHTpona (J)a3 HanpjDKemra c noMOiHBK) nepeKJnonaTejni B 12 n BOJiBTMeTpa HII-6 h 
fljra nHTaHHa BBinpHMHTenen aBTO MaTHKH +27 B n -27 B (30hbi 1,2). 

12.2.2. IIoflCHCTeMa BKjnoHeHna npneMO-nepenaiomeH annapaTypBi 
h peryjinpOBKH tokob MameTpOHOB 

IIoflCHCTeMa npeAHa3HaHeHa ^jih aBTOMaraHecKoii BBinann HaKanBHBix n 
aHO^HBix HanpH)KeHHH Ha npneMO-nepenaioiiryK) annapaTypy b Tpe6yeMoii 
BpeMeHHoii nocjie^OBaTejiBHOCTH. IIoncHCTeMa o6ecnenHBaeT nncTaHniiOHHoe n 
MecTHoe BKJiiOHeHHe npneMO-nepenaiomeH annapaTypBi, peryjinpOBicy tokob 
MameTpOHOB, 3KCTpeHHoe BKraoHemie nepenaTHHKOB h noBTOpHoe BKJnoneHHe b 
cnynaax aBapnii neneii nepenaTHHKOB. 

PaccMOTpHM (J)yHKn,HOHHpOBaHHe CYK3 npn BBinonHeHHH nepenHCJieHHBix 
3anaH. IIpH stom 6yKBaMH, cto5hh,hmh nocjie HOMepa pejie 6y,neM o6o3HanaTB 
MecTOHaxoK^eHHe pene. HanpHMep, PI 6 IIIY 03HanaeT, hto pene no a HOMepOM 16 
HaxonHTCfl b uneasy ynpaBJieHHH IIIY- 6. 

A. ^HCTaHUHOHHoe BKJiiOHeHHe npneMO-nepenaiomeH annapaTypBi. 

^HCTaHn,HOHHoe BKJiiOHeHHe ocyni,ecTBJiHeTCH c nyjiBTa nHCTaHnnoHHoro 
ynpaBJieHHH n^Y-4M. IIpH stom nepeKJnonaTejiB Bl «MecTH-nHCT» niKa<J)a IUY-6 
(30Ha 8) flOJDKeH 6bitb ycTaHOBJieH b nojio>KeHHe «,ZIhct», nepeKJnonaTejiH Bl 
niKa<J)OB IIC-4 (30Ha 6) - b nojiOKemiH «Bkji», khohkh 6jiokhpobkh nBepeii 

HIKa(J)OB IIC-4 KII-1 H KII-2 (30HBI 6, 7) 3aMKHyTBI (flBepH 3aKpBITBl). 

BKJiiOHeHHe ocyni,ecTBJiHeTCH TyM6jiepOM BlOa «IHIA-bbikji» (30Ha 9) h 
TyM6jiepaMH Bl . . .B5 «Bkji. KaHanoB IIC-4» (30Ha 6) Ha nyjiBTe imY-4M. 

IIpH BKJiiOHeHHH TyM6jiepa BlOa BRjnonaeTca pejie PI 6-1 IIIY (30Ha 9) no 
nenn: - 27 B UJ\Y-4M, TyM6jiep BlOa, kojibuo 51 TOKOCBeMHHKa, nnofl J\ 14, 
KOHTaKTBi 4-5 pejie P2-3IHY, o6MOTKa pejie PI 6-1, Kopnyc. IIpH stom: 

KOHTaKTaMH pejie PI 6-2 3aMBiKaeTca nenB nonann Hanp5DKeHH5i - 27 B Ha bxoh 
2 nepBoro (h3 Tpex nocjienoBaTejiBHO BKJiiOHeHHBix) MoayjM BBinepmcn BpeMeHH Ha 
100cY2(3OHa9); 
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KOHTaKTaMH pene PI 6-3 (30hbi 8, 9) BKmonaeTCfl uenB naMn «HaKan» J110 b 
niKa<j)y HIY-6 h JI2 Ha imY-4M (30Ha 8) no uenH: hctohhhk Hanp5DKeHH5i ~12 B, 
nnofl J\12, KOHTaKTti pene P16-3 h P17-4 UTY, naMna JI10 IUY h napannejiBHO 
nepe3 kojibiio TOKOCBeMHHKa 49 naMna JI2 n^y, Kopnyc. J\uoji J\12 nponycKaeT 
nojio>KHTejiBHBie nonynepHonBi Hanp5DKeHH5i ~12 B, KOTOpBie He npoxonjrr nepe3 
nnon ^10 h He noflCBenHBaiOT naMnBi «Ahoh»; 

KOHTaKTaMH pene PI 6-4 (3cma 13) BKmonaeTCfl pene P4 IUY. KoHTaKTBi 1-6 pene 
o6ecneHHBaK)T nonany Hanp5DKeHH5i 220 B 50 Th, Ha TpaHC(J)opMaTOpBi nHTaHHa 
6noKa 39P^05 (0^-02) h ocBememra (uenH Y5 30Ha 13). KoHTaKTaMH 23-24 pene 
P4 Iliy(30Ha 7) BKJHOHaeTCfl KOHTaKTOp P4 IIC (30Ha 6) no nenn: hctohhhk - 27 B, 
KOHTaKTBi 23-24 pene P4 IIIY, nepeKmonaTenB Bl «UlKa(J) IIC-4», o6MOTKa 
KOHTaKTOpa P4 IIC, pe3HCTOp R5, KOHTaKTBi 3-4 pene P5 IIC, Kopnyc. KoHTaKTaMH 
1-6 KOHTaKTOpa P4 IIC (30Ha 5) o6ecneHHBaeTOi nonana HanpiDKeHHA 220 B 50 Th, 
HaKana naMn niKa(J)a IIC (b 6noKH TC-2) h Ha BenranflTOpBi o6nyBa MaraeTpOHa. 
IlepeMeHHoe Hanp^DKemie ~12,6 B c 6noKa TC-2 nepe3 3aMKHyTBie KOHTaKTBi 21-22 
KOHTaKTOpa P6 IIC (30hbi 5, 6) h KOHTaKTBi 5-6 pene P3 IIC nonaeTca Ha HaKan 
MaraeTpOHa Y5. IIpH stom 3aropaeTca naMna JI2 IIC «HaKan Mara»; 

KOHTaKTaMH pene PI 6-5 IUY o6ecneHHBaeTca nonaHa HanpjDKeHHJi - 27 B Ha 
pene P20-1 IUY (sohbi 14, 15) P33 IUY (soHa 15) h P 34 LQY (soHa 16) no uemiM: 
hctohhhk - 27 B, KOHTaKTBi pene PI 6-5, o6MOTKa pene P20-1, KOHTaKTBi 3-4 pene 
P19-2, Kopnyc, KOHTaKTBi 3-4 pene P32-1, o6MOTKa pene P33, Kopnyc h KOHTaKTBi 7- 
8 pene P32-2, KOHTaKTBi 7-8 pene P31-2, o6MOTKa pene P34, Kopnyc 

COOTBeTCTBeHHO. 

KoHTaKTaMH 1-6 pene P20-2 IUY (30hbi 16, 17) BKmonaiOTca HaKanBHBie uenH 
npneMHHKOB IIPC-5M. KoHTaKTaMH 1-6 pene P33-1 IUY (30Ha 16) nepe3 
ycTpoiiCTBO 3ani,HTBi Y10 BKmonaeTca HanpiDKeHHe 220 B 400 Th, Ha BeHTHnaTOp 
niKa<j)a 39 K02, a KonraKraMH 1-6 pene P34-1 IUY (30Ha 16) - nHTaHne Ha 
annapaTypy niKa<J)a 39K02. 

*Iepe3 100 c cpaGaTBmaeT MonynB BBinep>KKH BpeMeHH Y2 (30Ha 9), c KOHTaKTa 1 
KOTOporo Hanpa)KeHHe - 27 B nonaeTCJi Ha KOHTaKT 2 Monyna BBinepmcH BpeMeHH 
Y3 h Ha o6MOTKy pene PI 8-1 IUY. IIpH stom: 

KOHTaKTaMH pene PI 8-3 BKmonaeTca chcthhk nacoB HII-2 niKa(J)a IIIY-6 (30Ha 

8); 

KOHTaKTaMH pene PI 8-4 BKmonaeTca HanpjDKemie - 27 B Ha o6MOTKy pene PI 5- 

1 (30HBI 14, 15), KOHTaKTBi KOTOpOrO PI 5-2 (30HBI 16, 17) 3aMBIKaK)T n,enB 

HanpH)KeHHH 220 B 400 Th, Ha aHonHBie n,enH npneMHHKOB IIPC-5M; 

KOHTaKTaMH pene PI 8-5 ocymeerBnjieTCJi nonana Hanp5DKeHH5i - 27 B Ha pene 
PI 6noKa PC (30Ha 11), KOTOpoe nonroTaBnHBaeT n,enH perynnpOBKH tokob 
MaraeTpOHOB. KoHTaKTBi 4-5 3Toro pene nonKmonaiOT nepeKmonaTenB B6 II^Y 
«Per tokob MaraeTp l-5» (30Ha 1 1) k 6noKy PC. 

*Iepe3 200 c cpa6aTBiBaeT btopoh MonynB BBinep>KKH BpeMeHH Y3 h c KOHTaKTa 
1 ero HanpH)KeHHe - 27 B nonaeTCfl Ha KOHTaKT 2 TpeTBero Monyna (Y4). 

Hepe3 300 c c KOHTaKTa 1 Monynji Y4 HanpjDKeHHe - 27 B nepe3 3aMKHyTBie 
KOHTaKTBi 3-4 KOHueBoro nepeKraoHarenfl KTI-1 6noKa PC nonaeTCfl Ha pene PI 7-1 
IUY (30Ha 10). IIpH stom: 
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KOHTaKTaMH pene PI 7-2 oho ctcIhobhtcji Ha caMo6noKHpOBKy; 

KOHTaKTaMH pene PI 7-3 BKJiioHaeTCH pene P8 IIC (30Ha 7), KOTOpoe 
noflroTaBJiHBaeT nenn BKJHoneHHa BticoKoro Hanp5DKeHH5i; 

KOHTaKTaMH pene PI 7-4 (30hbi 8, 9) BKmonaiOTca naMnti «AHon» J19 IUY h JI1 
n^y (30Ha 8). IIpH stom OTKmonaeTCfl nno/i J\\2 h OTpHuaTenBHBie nonynepnonBi 
HanpH>KeHHH ~12 B o6ecneHHBaiOT noncBeT naMn «AHon» BMecTe c naMnaMH 
«HaKan». 

IIpH BKJiiOHeHHH TyM6nepOB B1...B5 «Bkji HaKanoB IIC-4» Ha naHenn n^y-4M 
Hanpa>KeHHe - 27 B no nenn: KOHTaKTBi nepeKmoHaTeneii B1...B5, KonBna 
TOKOCteMHHKa 45, 48, 50, 52, 54, HOpManBHO 3 aMKHyTBi e KonraKTBi pene niKacj)a 
IIiy-6 Pl-2, Pl-3, Pl-4, Pl-5, P2-2, KHonKa SnoKnpoBKH KII-1 IIC, o6MOTKa pene 
P8 IIC, KOHTaKTBi 23-24 KOHTaKTOpa P4 IIC, KOHTaKTBi pene P17-3 Hiy, KOHTaKTBi 
pene P9 PC, Kopnyc BKJiKDnaeT pene P8 IIC. KonraKTaMH 4-5 3Toro pene 
BKnK)HaeTca KonraKTOp P6 IIC (30Ha 6) no nenn: hctohhhk - 27 B, KOHTaKTBi 23- 
24, BKmoneHHoro pene P4 Hiy, TyM6nep Bl «HlKa(J) IIC-4», KHonKa 6noKHpOBKH 
KII2 IIC, KOHTaKTBi 4-5 pene P8 IIC, o6MOTKa KOHTaKTOpa P6, pe3HCTOp R8, 
Kopnyc. Hepe3 KOHTaKTBi 1-6 KonraKropa P6 h npenoxpaHHrenH IIp7-IIp9 
HanpjDKeHHe 220 B 400 Th, nocTynaeT Ha TpaHC(J)opMaTOp Tpl BBicoKOBonBTHoro 
BBinpflMHTena nepenaTHHKa (30Ha 7). IIpH stom noncBeHHBaeTCfl naivina JI3 niKa(J)a 
IIC-4 «Aho3». 

KOHTaKTaMH 21-22 KOHTaKTOpa P6 (30Ha 5) pa3MBiKaeTca n,enB HaKana 
MameTpOHa. OnHaKO HaKan ocTaeTca BKraoHemiBiM KOHTaKTaMH 5-6 pene P3 IIC. 
Pene P3 BKmoneHO b uenB BBicoKOBonBTHoro BBinpaMHTena h no nocTH>KeHHio ero 
tokom HOMHHanBHOH BenHHHHBi pene P3 cpa6aTBiBaeT h pa3MBiKaeT nenB HaKana 
MameTpOHa. 

TaKHM o6pa30M, BKinoneHO BBicoKoe HanpjDKeHHe, hmciot MecTO tokh 
MaraeTpOHOB, nocTOAHHBie hx cocTaBnjnomne H3MepaiOTCH MHnnnaMnepMeTpaMH 
Hill niKa(J)OB IIC-4 (30Ha 5) h napannenBHO nepe3 KonBua TOKOCbeMHHKa 60, 62, 
64, 66,68 - MHnnnaMnepMeTpaMH IIIIl...fflI5 nynBTa imy-4M. 3neMenrBi Jipl, 
Jlp2, C4, C5 - (J)nnBTpBi, BBinenaiomHe nocToaHHBie cocTaBnjnomne tokob. 

PerynnpOBKa tokob MaraeTpOHOB nncTaHnHOHHO ocymecTBnaeTca 
nepeKmonaTeneM B6 nynBTa imy~4M (30Ha 11). B nono>KeHHH nepeKnionaTena 
«MeHBine» Hanp^DKeHHe -27 B nepe3 KonBno TOKOCbeMHHKa 63, KOHTaKTBi 7-8 pene 
P2-4 Illy, KOHTaKTBi 4-5 pene PI PC h nnofl ^22 nonaeTca Ha pene P3 PC (30hbi 10, 
11). KOHTaKTaMH 3Toro pene BKniOHaeTCfl sneKTponBnrarenB cy66noKa 
perynnpOBKH onopHoro HanpiDKeHna yi, Bpamaiomnncfl b HanpaBneHHH ero 
yMeHBineHna. B nonoKemiH nepeKmonaTena «BonBine» HanpjDKeHHe +27B nepe3 
nnofl J\21 BKnionaeT pene P2 PC, o6ecneHHBaa peBepc nBnraTena, yBenHHHBaa 
onopHoe HanpHJKeHne. 

B. MecTHoe BKinoneHne npneMO-nepenaiomeH annapaTypBi. 

MecTHoe BKinoHeHne annapaTypBi ocymecTBnaeTca c naHenn niKa<J)a 
aBTOMaTHKH Hiy-6-01. Oho ocymecTBnaeTca ycTaHOBKoii TyM6nepa Bl «MecTH- 
^hct» (30Ha 8) b nono)KeHHe «MecTH». IIpH stom n,enn HaKana BKmonaiOTCH 
TyM6nepOM B5 «HaKan» (30Ha 9), aHonHBie uenn - TyM6nepOM B2 «Aho3» (30Ha 8). 
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IIpH ycTaHOBKe TyM6nepa Bl b nonoKemie «MecTH» HanpiDKeHHe - 27 B 
nonaercfl Ha pene Pl-1, P2-1 h P3-1 niKa(J)a IUY-6. IIpH 3tom KOHTaKTaMH pene Pl- 
2, PI -3, PI - 4, P1-5h P2-2 (30Ha 8) nonroTaBnHBaiOTCfl uenH BKJiiOHeHHa BBicoKoro 
Hanpa>KeHHa Bcex roroi niKa<J)OB IIC-4 (nepeKniOHeHHe n,eneii c nHCTaHHHomioro Ha 
MecTHoe ynpaBJieHHe), KOHTaKTaMH pene P2-3 (30Ha 9) nonroTaBnHBaiOTCfl n,enH 
BKJiK)HeHHa HaKana, KOHTaKTaMH pene P2-4 (30Ha 11) nonroTaBnHBaeTOi u,enB 
perynHpOBKH tokob MaraeTpOHOB, KOHTaKTaMH pene P3-2 h P2-5 (30hbi 9, 10) 
noaroTaBJiHBaiOTCfl uenH nepeKmoHemra pokhmob 3anycKa, KOHTaKTaMH pene P3-3 
(30Ha 12) noflroTaBnHBaK)Tca uenH MecTHoro ynpaBneHHH BpamemieM nilK. 

IIpH BKnK)HeHHH TyM6nepa B5 UIY «HaKan» HanpjDKeHHe - 27 B nonaeTca Ha 
pene PI 6-1 UIY no Henn: hctohhhk - 27 B, nnofl ^13, KOHTaKTBi pene P2-3, 
o6MOTKa pene PI 6-1, Kopnyc. ^anBHeiiHiHH npouecc BKniOHeHHJi npOHCxonHT 
aHanorHHHO paccMOTpeHHOMy npn nHCTaHHHOHHOM ynpaBneHHH, BKmoHaa h 
BBi^ep)KKy BpeMeHH b Monynax Y2, Y3, Y4. Ilocne 3aropaHHH naMnBi J19 «AHon» 
(30Ha 8) h BKniOHeHHfl TyM6nepa B2 «AHon» HanpiDKeHHe - 27B nonaeTca Ha u,enH 

BKJIIOHeHHfl BBICOKOrO HanpH)KeHHH HIKa(J)OB IIC-4. 

BKmoneHHe Ka^Knoro H3 niKa(J)OB IIC-4 ocymecTBniieTCJi TyM6nepaMH Bl 
«HlKa(J) IIC-4» (30Ha 6) b nonoKemie «BKn» npn ycTaHOBKe nepeKmonaTenfl B4 
«Per.TOKOB IIC-4 MeHBHie-6onBHie» (30Ha 11) b nono>KeHHe «MeHBHie». 

B. 3KCTpeHHoe BKmoneHHe nepenaTHHKOB IIC-4 

3KCTpeHH0e BKHK)HeHHe nepe^aTHHROB OCyHl,eCTBnHeTCH TOnBKO nHCTaHHHOHHO 

TyM6nepOM B16 «,3ti4).1 ...5, 3KCTp bkh» Ha nynBTe n^Y-4M (30Ha 4). IIpH 
BKnK)neHHH TyM6nepa B16 HanpjDKeHHe +27 B nepe3 KOHTaKTBi TyM6nepa B16 
KonBHO TOKoeteMHHKa 26 nonaeTCJi Ha o6MOTKy pene P14-1 UIY (30Ha 9). 
KOHTaKTaMH pene PI 4-2 6noKHpyeTca BpeMeHHoii MonynB Y4 UIY h pene PI 7-1 
BKnK)HaeTca HanpH)KeHHeM co BTOporo Monynji Y3, a ^anee BKmoneHHe 
ocymecTBnHeTCH b tom jKe nopanKe. TaKHM o6pa30M, BKmoneHHe PJIC npOH3oiineT 
nepe3 200 c. 

T. ^HCTaHHHOHHoe noBTOpHoe BKmoneHHe nepe^aTHHROB IIC-4 
IIpH aBapHH aHO^HBix u,eneH nepenaTHHKa BKmonaeTCfl pene MaKCHManBHoro 
TOKa P2 niKa(J)a IIC-4 (30Ha 6). Pene P2 cnBoemioe. KOHTaKTaMH 1-2 oho bkukdhcho 
b u,enB BBicoKOBonBTHoro BBinpflMHTena, a KOHTaKTaMH 3-4 - b 3apiinHyio u,enB 
MOflynaTOpa. CnenoBaTenBHO, nepBoe pene cpa6aTBiBaeT npn B03pacTaHHH TOKa 

BBICOKOBOnBTHOrO BBHIpflMHTenfl, BTOpOe - npH B03paCTaHHH TOKa 3ap5inHOH u,enH. 

IIpH cpa6aTBiBaHHH nK)6oro H3 sthx pene 3aMBiKaiOTC5i KOHTaKTBi P2-1 IIC, 
3anHTBiBaa pene P7 IIC (30Ha 6). KOHTaKTaMH 4-5 pene P7 CTaHOBHTca Ha 
caMo6noKHpOBKy, OTKmonafl (KOHTaKTaMH 4-3) nHTaHHe KonraKTOpa P6 IIC. Ero 
pa30MKHyTBiMH KOHTaKTaMH 1-6 CHHMaeTCfl aHonHoe nHTaHHe 220 B 400 Th,, a 
3 aMKHyTBiMH KOHTaKTaMH 21-22 (30Ha 5) BKHK)HaeTca HaKan MameTpOHa. Ilocne 
c hatha aHomioro HanpH)KeHHH BBiKmonaeTCA pene P3 IIC (30Ha 6), KOHTaKTaMH 5-6 
KOTOporo ^ononHHTenBHO BKnK)naeTca HaKanBHaa n,enB MameTpOHa. 

KOHTaKTaMH 6-7 pene P7 IIC (30Ha 7) BKnK)naeTca nHTaHHe naMn «ABapHH» JI1 
UIY h JI3 HJ\Y no ii,enH: hctohhhk ~12 B, KOHTaKTBi 6-7 pene P7, naMna JI1 Hiy, 
Kopnyc h napannenBHO nepe3 KonBHO 47 TOKoeteMHHKa, naMna JI3 TIJ\Y, Kopnyc. 
O^HOBpeMeHHO BKmonaeTca pene P5-1 Hiy (30Ha 8), KOTOpoe 3anHTBiBaeTca ot 
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HCTOHHHKa ~12 B nepe3 BBinpaMHTenB J\l-J\4 h pe3HCTOp R6. KoHTaKTaMH pene P5- 
2 3aMBiKaeTca nenB 3BOHKa 3B niKa<J)a IUY-6. 3bohok nyjiBTa II^y^M BKJiiOHaeTCH 
nepe3 nnon J\2. TaKHM o6pa30M BKJiBOHaeTca 3ByKOBaa h CBeTOBaa CHrHanH3an,H5i 
aBapHH, npH stom coxparaieTCJi HaKan MarHeTpOHa h BeHTHJummi, hto naeT 
bo3mo)khoctb ocymecTBHTB noBTOpHoe BKraoHemie aHonHBix neneii. 

^jih ocymecTBneHHfl noBTOpHoro nHCTaHiniOHHoro BKJiBOHeHHa HeoGxonHMO 
b bikjik) hhtb , a 3aTeM CHOBa bkjibohhtb TyM6nep B1...B5 HeHcnpaBHoro KaHana Ha 
nyjiBTe II r Ziy-4M (30Ha 8), npenBapHrenBHO yMeHBinHB tok MaraeTpOHHoro 
reHepaTOpa no MHHHMyMa. npH bbikjibohchiih B1...B5 HJjy pa3pBiBaeTca n,enB 
nHTaHHH pene P8 IIC (30Ha 7), KOHTaKTBi 4-5 KOTOporo (30Ha 6) CHHMaiOT nHTaHHe c 
o6motkh pene P7 IIC. KoHTaKTaMH 6-7 pene P7 OTKJiBOHaiOTca CHraaiiBHBie n,enH 
aBapHH, a KoHTaKTaMH 3-4 roTOBOTca nenn BKmoneHHa KOHTaKTOpa P6 (30Ha 6). 
npH nocnenyiomeM BKniOHeHHH onHoro H3 TyM6nepOB B1...B5 Il^y npOH3oirneT 
noBTOpHoe BKJiioHeHHe aHO^HBix neneii namioro nncacj)a IIC-4. 

IIpH 3TOM B03MO)KHBI TpH CJiyHaH! 

1. Ilocjie noBTOpHoro BKraoHemifl CHraan aBapHH He noaBJiaeTCH, nepenaTHHK 
pa6oTaeT HOpMajiBHO. IIpHHHHaMH aBapHH b TaKOM cnynae Mornn 6bitb cjiynaHHoe 
HCKpeHHe MaraeTpOHOB, KpaTKOBpeMeHHBiii npoSon b THpaTpOHe, 
KpaTKOBpeMeHHBiii 6pocoK Hanpa>KeHHH nHTaiomeii cera h np. 

2. Ilocjie noBTOpHoro BKJiBOHeHHH CHraan aBapHH Hcne3aeT, noTOM CHOBa 
noaBJiaeTCH. IIpHHHHaMH aBapHH hbjihbotch CTOHKHe npo6oH MarHeTpOHa, 
THpaTpOHa, HMnyjiBCHoro TpaHC(J)opMaTOpa h npyrnx sneMenroB. 

3. IIpH BKJiBOHeHHH TyM6jiepa B1...B5 Il^y CHraaji aBapHH He Hcne3aeT. 
IIpHHHHaMH aBapHH aBJiHBOTca aBapHH neneii HaKana h BeHTHnanHH, KOpOTKoe 
3aMBiKaHHe o6motok sneRTponBHrarena BeHTnmiTOpa nepenaTHHKa, neperopamie 
npenoxpaHnreneii b nenn BenranflTOpa. 

B nocjienHeM cnynae cpa6aTBiBaeT cxeMa 3am,HTBi Monyna y7 niKa(J)a IIC-4 
(30Ha 5), KOTOpaa BRmonaeT pene P5 IIC (30Ha 6) no nenn: hctohhhk -27 B, 
KOHTaKTBi 23-24 pene P4 Hiy, TyM6nep Bl «IIlKa(J) IIC-4», o6MOTKa pene P5, 
KOHTaKTBi 5-6 Monynji Y7, Kopnyc. KoHTaKTaMH 4-5 pene P5 IIC CTaHOBHTca Ha 
caMo6noKHpOBKy, KoHTaKTaMH 3-4 OTRnBonaeTca KOHTaKTOp P4 IIC, pa3pBiBaa nenB 
HaKana h BenrHminHH 50 Iii, KoHTaKTaMH 23-24 KOHTaKTOpa P4 (30Ha 7) 
pa3pBiBaeTca nenB nHramifl pene P8 IIC. Pene P8 KoHTaKTaMH 4-5 pa3pBiBaeT nenB 
nnraHHa KOHTaKTOpa P6 IIC, BBiRmonafl aHonHoe nHTaHHe 400 Tn, nepenaTHHRa. 
KoHTaKTaMH 6-7 pene P5 IIC (30Ha 7) BKmonaeTca CBeTOBaa h 3ByKOBaa 
CHrHaiiH3an,Ha aBapHH. 

Ecnn nocne noBTOpHoro BKmoneHHa 3a 1-2 pa3a nepenaTHHK IIC-4 He 
BKniOHHnca, to Heo6xonHMO ocTaHOBHTB BpameHne IIIIK h bbmchhtb npHHHHy 
aBapHH nn6o BBiKniOHHTB TyM6nep B1...B5 Il^y HeHcnpaBHoro nepenaTHHRa h 
nponon>KaTB 6oeByio pa6oTy. IIpH stom 6yneT chat CHraan aBapHH namioro 
nepenaTHHRa, a naMnBi aBapHH h 3bohkh MoryT nonaBaTB cnraanBi aBapHH, ecnn 
onHH H3 ocTaBHiHxca nepenaTHHROB 6yneT hmctb HeHcnpaBHOCTB. 

12.2.3. IIoncHCTeMa ynpaBneHHH npHeMHBiMH KaHanaMH 
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IIoflCHCTeMa o6ecneHHBaeT nncTaHHHOHHoe h MecTHoe BKinoHemie npneMHBix 
KaHanoB, nHCTaHHHOHHyio h MecTHyK) perynHpOBKy ycHJieHHH npneMHBix KaHanoB h 

nHCTaHHHOHHOe BKJIKDHeHHe pOKHMOB pa60TBI npHCMHBIX yCTpOHCTB '. IUOY, BAPY, 

IUAPy, MAPy, flH(J)4)epeHLi,HpOBaHHa h nHCTaHHHOHHyio nonany HMnyjiBCOB 
nonaBnemui ot 6noKa neneHrauHH II- 1 . 

^HCTaHiiHOHHoe ynpaBJieHHe npHeMHBiMH KaHanaMH ocymecTBJiaeTca c naHenn 
n,Ziy-4M. J\rk KajKnoro npneMHoro KaHana b naHenn imy-4M ycTaHOBJieHBi 
nennrenH HanpjDKeHHJi -150 B (3craa 3) H3 neTBipex pe3HCTOpOB (R7, R6, R25, R5 
ana 1 KaHana, RIO, R9, R26, R8 ana 2 KaHana, R13, R12, R27, Rll ana 3 KaHana, 
R16, R15, R28, R14 pa 4 KaHana h R19, R18, R29, R17 nna 5 KaHana). 
^HCTaHHHOHHoe BKJHOHeHHe Ka>Knoro npneMHoro KaHana h perynnpOBKa hx 
ycHJieHHH ocymecTBJifleTCH ycTaHOBKOH nepeKJiKDHaTena B18 «,ZIPy-IIIAPy- 
MAPy» (30Ha 4) b nojiWKeHHe «,ZIPy». IIpH stom BKmonaiOTCJi pene PI h P2 y3JiOB 
IIIAPy-PPy cy66jiOKOB yilH-A npneMHHKOB (30Ha 3) no Ltenn: hctohhhk - 27 B b 
II r Ziy-4M, KOHTaKT 4 nepeKJHOHaTejifl B18, nepeKmoqarenB B19, kojibh,o 23 
TOKOcteMHHKa, KOHTaKTBi 1-3 nepeKmonaTenfl B5 6noKa IIPC-5M (b nono>KeHHH 
«Pa6oTa») nHonti J\6, J\8, o6motkh pene PI, P2, Kopnyc. C uenBio 3kohomhh Koneii 
TOKOCteMHHKa 3to Hanp^DKeHHe nonaeTCfl nepe3 nepeKmonaTenB B19, HMeiomHH 
TpH nono>KeHHH: «IIIOy», «Bbikii» h «HMn nonaBn». HanpjDKeHHe BKnK)HeHHa 
pe>KHMa ^Py nonaeTca b nByx nono>KeHH5ix nepeKmoHarenii: «IIIOy» h «BBiKn». 

BKnK)neHHe h BBiKniOHeHHe Ka^Knoro KaHana ocymecTBnaeTCfl TyM6nepaMH 
B20...B24 «BiaiK)HeHHe IIPC» (3craa 3) nyTeM chhthh nnn nonanH OTpHuaTenBHoro 
3annpaK)Hi,ero Hanp5DKeHH5i Ha KacKanBi yilH-A 6noKOB npHeMHHKOB. Ecnn 
TyM6nep BBiKmoneH, OTpnuaTenBHoe Hanpfl>KeHHe c noTeHHHOMeTpOB «Per ycnn 
IIPC» 6onBHioe, npHBonflmee k 3annpaHHK) yil 1 !. IIpH BKmoneHHH KaHana 
3aKOpanHBaeTca hhjkhhh pe3HCTOp nenHTena -150 B, yMeHBHiaa OTpnuaTenBHoe 
HanpiDKeHHe Ha KacKana yilH no ypOBroi, oGecneHHBaiomero hx OTKpBiBaHHe. 

r Z^HCTaHH,HOHHaH perynnpOBKa ycnneHHa ocymecTBnaeTCH HanpiDKeHHeM c 
noTeHHHOMeTpOB «Per ycnn IIPC», KOTOpoe nepe3 KonBua 15, 16, 21, 22, 24 
TOKOCteMHHKa TK-03/1, KOHTaKTBi 6-7 BKnK)HeHHoro pene P8 Hnca(|)a IIC-4, 
pe3HCTOp R34, KOHTaKTBi BKnK)HeHHBix pene PI, P2 nonaeTca Ha nepBBiii h btopoh 
KacKa^Bi yilH cy66noKa yilH-A. UpoxoKnemie Hanp5DKeHH5i perynnpOBaHHa nepe3 
KOHTaKTBi pene P8 IIC 03HanaeT, hto nHCTaHHHOHHaa perynnpOBKa ycnneHHH 
ocymecTBnaeTca TonBKO npn BKraoHemiOM h anpa>Ke hhh nepenaTHmca. UpenenBi 
AHCTaHH,HOHHOH perynHpOBKH ycnneHHH ycTaHaBnHBaiOTca noTeHHHOMeTpaMH 
«OrpaHHH. ycnn. IIPC». 

B nono)KeHHH «IIIAPy» nepeKraoHarenfl B18 Hanp5DKeHHe -27 B Ha pene PI, P2 
cxeMBi IIIAPy-PPy He nonnaeTca h perynnpOBKa ycnneHna KacKanoB yilH 
ocymecTBnaeTca cxeMoii IUAPy cy66noKa yilH-A. 

Mecraaa pyHHaa perynnpOBKa ycnneHna oGecnennBaeTca b nono)KeHHH 
nepeKnionaTena B5 6noKa IIPC-5M «KoHTponB». npn stom b cxeMe IIIAPy-PPy 
BKmonaeTCH TonBKO pene PI no n,enn: hctohhhk -27 B, KOHTaKTBi 2-6 
nepeKmonaTena B5, nnofl J\l, o6MOTKa pene PI, Kopnyc. KoHTaKTaMH 3Toro pene 
noflKniOHaeTca pe3HCTOp PPy y3na IIIAPy-PPy. 
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BKJiiOHeHHe MAPy ocymecTBJiaeTca ycTaHOBKOH nepeKJnoHaTena B18 b 
nonoKemie «MAPy». IIpH stom HanpjDKeHneM +27 B BKnionaiOTCfl pene P1-P3 
y3H0B MAPY cy66noKOB yiT-I-A npHeMHHKOB no nenn: hctohhhk +27 B, KOHTaKT 
nepeKjnoHaTenH B18, nepeKmonaTenB B19 (b nono>KeHH5ix «IUOy» n «Bbikji»), 
KonBuo 23 TOKOCBeMHHKa, KOHTaKTBi 1-3 nepeKmonaTenji B5 (b nonoKemiH 
«Pa6oTa»), nnon, J\4, o6motkh pene P1-P3 y3H0B MAPy cy66noKOB yiTO-A, 
Kopnyc. KoHTaKTaMH sthx pene BKmonaiOTCH cxeMBi MAPy. 

BKnioHeHHe pe>KHMa LQOy ocymecTBnaeTCH ycTaHOBKOH nepeKjnoHaTena B19 b 
nojio^Kemie «LQOy». IIpH stom HanpjDKeHHeM - 27 B BKjnonaeTCfl pene PI, P2 
y3H0B KOMMyraTOpa cy66noKOB yii^IA no nenn: hctohhhk - 27 B, KonraKTBi 2-6 
nepeKJiKDHaTena B19, kojibiio 25 TOKOCteMHHKa, 3ho# J\l, pene PI, P2 y3Jia 
KOMMyTaTOpa cy66noKa yilH-A, Kopnyc. KoHTaKTaMH sthx pene ocymecTBnaeTCH 

BKJIKDHeHHe pOKHMa LQOy. 

BKJiKDneHHe pe>KHMa neneHraunn ocymecTBnaeTCH yeraHOBKOH nepeKUKDHaTena 
B19 b nonojKemie «HMn.no,naBn». IIpH stom nnnoo6pa3HBin HMnyjiBC nonaBneHHA 
nono>KHTejiBHOH nonapHOCTH ot 6noKa II- 1, pacnono>KeHHoro b HHnnKaTOpHon 
ManiHHe (30Ha 5), nepe3 KOHTaKTBi 2-4 nepeKniOHaTenfl B19, KonBno 25 
TOKOcteMHHKa, nnonBi J\\, J\2 nonaeToi Ha 4, 5 h 6 KacKa^Bi yilH cy66noKa ynH- 

A flJIH yMeHBHieHHH K03(|)(|)HIl,HeHTa yCHJieHHH yilH B KOHn,e nHCTaHHHH. 

CxeMa BAPy BKJiKDnaeTca TyM6nepOM B8 nyjiBTa imy-4M «BAPy» (30Ha 4). 
HanpjDKemie +27 B nepe3 TyM6nep B8, kohbho 68 TOKoeteMHHKa, pene P2 y3Jia 
BAPy-PPyiH cy66noKa IHOy. KoHTaKTaMH pene BKjnoHaeTca cxeMa BAPy. 

IJenn ^H(J)(J)epeHn,HpOBaHHH KaHanoB BicniOHaiOTCfl TyM6nepOM B16 « f Z^H(p 1-5, 
3KCTp bkji» (30Ha 4). IIpH stom HanpjDKeHHe +27 B nepe3 KOHTaKTBi TyM6nepa B16, 
kohbho 26 TOKOCteMHHKa nocTynaeT Ha pene P3 y3Jia KOMMyTaTOpa, BKmoHaa ero. 
KoHTaKTaMH pene BKmonaeTCfl n,enB ^H(J)(J)epeHn,HpOBaHHa (APII). 

MecTHoe ynpaBJieHHe npneMHHKaMH o6ecneHHBaeTca yeraHOBKOH 
nepeKUKDHaTena B5 6noKa IIPC-5M b nonoKeHne «KoHTponB». IIpH stom 
HanpjDKeHHe -27 B nonaeTOi Hepe3 KOHTaKTBi 2-6 nepeKmoHarenji B5: 

Ha pene PI y3Jia IIIAPy-PPy cy66noKa yilH-A nna oGecneneHHfl pynHoii 
peryjiHpOBKH ycHJieHHH yil 1 !, 

Ha pene PI y3Jia BAPy-PPyill cy66noKa IHOy nna oGecneneHHA pynHon 
peryjiHpOBKH ycnneHHA HiHpOKonojiocHoro ycnjiHTena, 

Ha pene P4 KOMMyTaTOp a pokhmob (J)a3HpOBaHHa cy66noKa yilH-K .zuiji 
o6ecneHeHHH KOHTpona <j)yHKii,HOHHpOBaHH5i h HacTpOHKH KorepeHTHoro KaHana 
npneMHHKa. 

C noMomBio naMnBi JI1 «KonrponB» o6ecneHHBaeTca HHnnKaii,H5i MecTHoro 
BKJiiOHeHHa npneMHHKa. 

3ani,HTa n,enen npneMHBix ycTpoiiCTB IIPC-5M o6ecneHHBaeTca c noMomBio 
pene MaKCHManBHoro TOKa PI 0-1 h PI 1-1 niKa(J)a IIiy-6 (30hbi 16, 17), 
ycTaHOBJieHHBix b neraix nnTaHHfl HaKana npneMHHKOB. Ilpn yBennneHHH TOKa b 
neraix 6onee nonyeraMoro cpa6aTBiBaiOT yKa3aHHBie pene h pa3MBiKaHHeM 
KOHTaKTOB PI 0-2 h PI 1-2 (30Ha 15) 3anHTBiBaeTca pene PI 9-1 Hiy no nenn: 
hctohhhk -27 B, KOHTaKTBi pene PI 6-5 Illy, pe3HCTOp R19, o6MOTKa pene PI 9-1, 
nnon fll5, KHonKa Kh4, Kopnyc. KoHTaKTaMH P19-2 (30Ha 14) pene P19-1 
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CTaHOBHTca Ha caMo6noKHpOBKy (pa3ptiBOM u,enH Ha Kopnyc no pene PI 9-1) h 
OTKJiK)HaeT nHTaHHe pene P20-1 IUY. KoHTaKTBi 1-6 pene P20-2 (30hbi 16, 17) 
pa3MBiKaK)T u,enB nHTaHHa npHeMHHKOB, a KOHTaicraMH PI 9-3 (30Ha 7) BKmonaeTCfl 
H,enB CHrHaiiH3aH,HH aBapHH (naMnBi Jll IUY h J13 n^y «ABapHH» h 3bohkh 3 B b 
nnca^y LQY-6 h nyjiBTe Tljjy -4M). 

12.2.4. IIoncHCTeMa 3amHTBi annapaTypBi UC^II, (niKa(J)a 39K02) 

ABapHA niKa(J)a 39K02 mokct nponcxonHTB no o^hoh H3 cnenyiomHx npHHHH: 

aBapHH HCTOHHHKOB BTOpHHHOrO nHTaHHfl (BBinpflMHTeJieil) 6jiokob niKa(J)a, 

aB apHHHBiH pe>KHM BeHTHJiaTOpa o6nyBa, npHB onfliHHH k neperopaHHK) 
npeAOxpaHHTeneH, 

OTcyTCTBHe hjih ocna6nemie B03nynnioro noTOKa BeHTHJiaTOpa oGnyBa. 

IIpH aBapHH hctohhhkob nHTaHHa Hanpa>KeHHe +27 B co nnca^a 39K02 
nonaeTca Ha o6MOTKy pene P30 niKa(J)a Uiy-6 no uenH: hctohhhk +27 B 6noKa 
39KM02 (30Ha 21), KonraKTBi 2-3 pene K3 cxeMti BKmoneHHa 6noKa 39KM01, nnon 
YJ\l (30Ha 23), o6MOTKa pene P30 Illy (30Ha 16), Kopnyc. HanpjDKeHHe -27 B 
nepe3 KOHTaKTti pene P30-1 (30Ha 15), kojibho 9 TOKOcteMHHKa (30Ha 20) nonaeTCfl 
Ha Jiaivray J14 «ABapHH HIIK» naHejin imy-4M. IlapajiJiejiBHO nonaeTCfl nnTaHne Ha 
CBeTonHOfl ^23 «ABapna 39K02» niKa<J)a IIiy-6 (30Ha 15) no uenH: hctohhhk - 
27B, KOHTaKTBi pene P30-1, nnofl ^20, CBeTonHOA J\23, pe3HCTOp R26, Kopnyc. Ha 
6noKe 39KM02 nepe3 cxeMy BKmoneHHa BKniOHaeTCfl CBeTonnon H^l 
«HeHcnp.nHTaH» (30Ha 21). 

C6poc aBapHH ocymeerBnjieTCfl KHonKoii Kh2 nynBTa imy-4M (30Ha 20). IIpH 
3tom BKnK)HaeTca pene P29 U1Y (30Ha 15) no Ltenn: hctohhhk -27 B, o6MOTKa pene 
P29, KonBHO 7 TOKOCBeMHHKa, KHonKa Kh2 HJ\Y, Kopnyc. IlapannenBHO 
BKnK)HaeTca pene KV1 nnca^a 39K02 (30Ha 22), KonraKraMH KOTOporo 
ocyni,ecTBnHeTCH c6poc aBapHH. MecTHO c6poc aBapHH ocymecTBn5ieTC5i KHonKOH 
Kh5 «C6poc aBapHH 39K02» Ha uneasy IIiy-6 (30Ha 15) h khohkoh 5B1 «C6poc» 
(30Ha 22) Ha 6noKe 39KM02. 

IIpH aBapHH b eHTHnaTOp a oGnyBa nnca^a (3aMBiKaHHe o6motok nBHrarena h np.) 
neperopaiOT npenoxpamrrenH yil-yi3 (30Ha 16) b uenH nHTamifl BeHTHnaTOpa. 
IIpH 3tom cpa6aTBiBaeT sneKTpOHHaa cxeMa 3amHTBi yiO. IIpH ee cpa6arBiBaHHH 
3aMBiKaK)Tca KOHTaKTBi 5-6 h nonynaiOT nHTaHHe pene P32 Hiy (30Ha 15) no Ltenn: 
hctohhhk -27 B, KOHTaKTBi pene P29-1, KHonKa Kh5 «C6poc aBapHH 39K02», 
o6MOTKa pene P32, KOHTaKTBi 5-6 cxeMBi 3amHTBi yiO, Kopnyc. KonraKraMH P32-1 
3Toro pene (30Ha 15) CHHMaeTca nHTaHHe c pene P33 Illy (30Ha 15), a KonraKraMH 
1-6 pene P33-1 CHHMaeTca HanpjDKemie nnTaHHH c BeHTHnaTOpa. KoHTaKTaMH pene 
P32-1 3aMBiKaeTca n,enB nHTaHHa CBeTonnona ^23 « ABapHH 39K02» HiKa(})a IIiy-6 
h napannenBHO nepe3 flno^ A20, KonBHO 9 TOKOCBeMHHKa - nenB nnTaHna naMnBi 
JI4 n^y (30Ha 20) «ABapna miK». 

KoHTaKTaMH P-32-2 (30Ha 15) pa3MBiKaeTca rjenB nnraHHfl pene P34 (30Ha 16 h 
ero KoHTaKTaMH 1-6 P34-1 oncniOHaeTca HanpiDKemie nHTaHHa Hnca(|)a 39K02. 

C6poc aBapHH nHCTaHHHOHHO ocyni,ecTBnHeTCH HajKaraeM khohkh Kh2 Il^y, 
npHBonameMy k BKmoneHHio pene P29 Illy nepe3 KonBHO 7 TOKOCBeMHHKa. 
KoHTaKTaMH P29-1 3Toro pene pa3pBiBaeTca n,enB nHTaHHa pene P32. ^epes 
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KOHTaKTti 3Toro pene P32-1 h P-32-2 nonaeTca nHTaHHe Ha pene P33 h P34, 
npHBonamee k o6in,eMy BKniOHeHHio annapaTypBi niKa(J)a. 39K02. IIpH stom 
CHHMaeTCfl nHTaHHe c naMnti JI4 II^Y h CBeTOzniona ^23 IIIY. IIpH mccthom 
ynpaBJieHHH c6poc aBapHH ocymecTBJiaeTca khohkoh Kh5 IUY «C6poc aBapHH 
39K02»(3OHa 15). 

IIpH OTCyTCTBHH HJIH OCJia6neHHH B03,ZryiHHOrO nOTOKa 06flyBa BeHTHIUITOpOM 
3aMBIKaeTCH aSpOnHHaMHHeCKHH KOHTaKT BeHTHJiaTOpa, npHBOnflHHIH K BKJiiOHeHHK) 

pene P31 IUY (30Ha 15). KonraKraMH P31-1 3Toro pene o6ecneHHBaeTca nHTaHHe 
pene P32 no nenn: hctohhhk -27 B, KonraicTBi pene P29-1, KHonKa Kh5, oGMorica 
pene P32, KOHTaKTBi pene P31-1, Kopnyc. ^anee npouecc OTKmoneHHa nHramifl 
annapaTypBi niKa<J)a 39K02 h BeHranflTopa h BKmoneHHa CHrHanroaHHH aBapHH 
ocymecTBnfleTca TaK tkq, kslk h npn aBapHH BeHTHnaTOpa. TaK>Ke aHanorHHHO 
ocymecTBnaeTCfl c6poc. 

12.2.5. IIoflCHCTeMa ynpaBneHHH pe>KHMaMH 3anycKa 

IIoncHCTeMa o6ecneHHBaeT nHCTaHnHOHHoe h MecTHoe nepeKmoneHHe pokhmob 
3anycKa. ^HCTaHHHOHHoe nepeKmoneHHe ocymecTBnaeTCfl c nyntTa b ohhh H3 Tpex 
pe>KHMOB; penKHH PI, pe^KHH PII h HacTtiH H. B pe)KHMe PI nacTOTa cnenoBamra 
HMnynBCOB ocTaeTca HeH3MeHHoii, b pe)KHMe PII ocymecTBnjieTCfl HiecTHnepHonHaa 
Bo6ynan,HH nacTOTBi cnenoBamifl, b pOKHMe H ocymecTBnjieTCfl noGaBnemie 
npOMe>KyTOHHBix HMnynBCOB k HMnynBCHoii nocnenoBaTenBHOCTH pOKHMa PL 
MecTHoe nepeKmoHemie ocymecTBnaeTca co HiKacJm HIY-6 b pe)KHMax penKoro n 
nacToro 3anycKa. npn stom oGecnennBaeTCH BHyTpeHHnii 3anycK, HMnynBCBi 
KOTOporo <J)opMHpyiOTca b 6noKe PC. B penKOM 3anycice nacTOTa cnenoBaHHA 
HMnynBCOB BHyTpeHHero 3anycica 400 Th,, b nacTOM - 800 Th,. Mccthbih 3anycK 
peann3yeTCH npn KOHTpone (J)yHKn,HOHHpOBaHna n HacipoiiKe npneMO-nepenaiomeH 
annapaTypBi. 

^HCTaHnnoHHoe ynpaBneHne ocymecTBnaeTca ycTaHOBKon nepeKmonaTena B13 
«3anycK» Ha nynBTe II^Y^M (30hbi 19, 20) b nonoKemifl «PI», «PII» h « 1 L». 
Pokhm PI o6ecneHHBaeTca b nono>KeHHH «PI» nepeKmonaTena (KOHTaKTBi 1-10). 
npn stom BKmonaeTca HanpajKeHne - 27 B, oGecnennBaiomee noncBeT naMnBi JI1 1 
«PI» (30Ha 20), npyrnx KOMMyTan,nii b cxeMax He npOH3BO,nHTC5i. HMnynBCBi «3an 
I» ot CHCTeMBi xpOHH3an,HH nepe3 KOHTaKTBi 3-4 BBiKmoneHHoro pene P13 6noKa PC 
(30Ha 10) nonaiOTCfl Ha 3anycK npneMO-nepenaiomeH annapaTypBi. Pene P10 PC 

BBIKniOHeHO H Hepe3 erO KOHTaKTBi 1-2 (30Ha 10), pe3HCTOp R19 OT HCTOHHHKa -27 

B 3anHTBiBaeTca o6MOTKa BBicoKOBonBTHoro BaKyyMHoro BBiKmonaTena PI a niKa(J)a 
IIC-4 (30Ha 5), ero KOHTaKTBi P16 3aMKHyTBi h sthm o6ecneHHBaeTca BKmoHemie 
Bcex aneeK HaKonnTenBHoii nHHHH MonyjuiTOpa h nnnrenBHOCTB ero HMnynBca 
MaKCHManBHaa. 

BKmoneHne pe)KHMa PII ocymecTBnaeTca ycTaHOBKon nepeKmoHarenji B13 b 
nonoKemie «PI» (KOHTaKTBi 1-11). IIpH stom noncBeHHBaeTCJi naMna JI13 HJ\Y n 
Hanpa>KeHHe - 27 B nonaercfl Ha pene KV3 6noKa xpOHH3annH 39YO02 (30Ha 25). 
Hepe3 KOHTaKTBi KV3-1 3Toro pene (30Ha 23) nonaeTCfl Hanp^DKeHne nHTaHHH +5 B 
Ha (J)opMHpOBaTenB 3aKOHa BoGynannn hhchkh ,ZI2HK16. 3anycK ocTaeTca penKHM h 
npyrnx KOMMyTauHH He npon3BonnTC5i. 



- 12- 



BKJiiOHeHHe pe)KHMa H ocymecTBJiaeTca ycTaHOBKOH nepeKJnoHaTena B13 b 
nojio^Kemie «H» (KOHTaKTBi 1-9). IIpH stom Hanp^DKeHHe -27 B nonaeTca Ha 
noncBeT jiaMnti J110 TIJ\Y h Ha pene KV4 6noKa 39YO02 (30Ha 25). Hepe3 
KOHTaKTBi KV4-1 3Toro pene (30Ha 23) nonaeTCfl nHTaHHe +5 B Ha (J)opMHpOBaTejiB 
nacToro 3anycKa hhchkh ,ZI2HK17. KpOMe Toro, HanpjDKeHHe - 27 B nepe3 
KOHTaKTBi 1-9 nepeKJiKDHaTena B13, kojibh,o 59 TOKOCBeMHHKa TK-03/1, KOHTaKTBi 
10-11 BBiKJiKDHeHHoro pene P2-5 U1Y nonaeTca: 

Ha naivray Jll 1 «^lacTBiH» niKa<J)a Hiy-6 (30Ha 9), noncBenHBaa ee; 

Ha pene P4, P14 cxeMBi nepeKraoHeHHH penKHH-nacTBiii 6noKa PC (30Ha 10), 
o6ecneHHBaa nepeKmoneHHe BBixona BBinpaMHTena onopHoro HanpiDKeHHA 6noKa b 
pe>KHM nacToro 3anycKa; 

Ha pene KV1 6noKa oGtenHHeHroi CHraanoB 39KM02 (30Ha 21). KOHTaKTBi KV1- 
1 3Toro pene ocymecTBnaiOT nepeKmoneHHe hhchkh (J)opMHpOBaHHa CHraanoB 3 k0 htp 
,ZI2XK27 b pe>KHM nacToro 3anycKa, KOHTaKTaMH KV1-2 BKJiKDnaeTca pene KV2 
6noKa BBiHHTaHHH 39KM01 (30Ha 22), KOHTaKTaMH KV1-2 KOTOporo (30Ha 24) 

HHeHKa CHHXpOHH3aU,HH H KOHTpOJM ,ZI2HK20 H HHeHKa (J)HJIBTpa HHII ,ZI2XK26 

nepeBOflHTca b pe)KHM nacToro 3anycKa; 

Ha pene PI cy66noKa AIIH npneMHHKa IIPC-5M, o6ecneHHBaa nepeBOn 
CHCTeMBi b pe>KHM nacToro 3anycKa. 

KpOMe Toro, ocymecTBJiaeTca OTicniOHeHHe Tpex aneeK HaKonHTenBHoii jihhhh 
Monynirropa. Oho o6ecneHHBaeTca np orp aMMHBiM nepeKmoHemieM pokhmob 
3anycKa b 6noKe PC, nonpo6HO paccMOTpeHHBiM b n.4.5 HacToamero nocoGroi h 

3aKaHHHBaK)IH,HMCH BKJHOHeHHeM pene P10 PC, KOHTaKTaMH KOTOporo (30Ha 10) 
OTKJIKDHaeTCa nHTaHHe 06m0TKH BBICOKOBOJIBTHOrO BaKyyMHOrO BBIKJIKDHaTeJM 

nepe^aTHHRa PI a (30Ha 5) h pa3MBiKaiOTC5i KOHTaKTBi PI 6. 

MecTHoe nepeKmoneHHe pokhmob 3anycKa ocymecTBJiaeTca npn ycTaHOBKe 
nepeKJHOHaTena Bl HiKa<J)a Iliy-6 (30Ha 8) b nonojKemie «MecTH», 
oGecneHHBaiomero BKJiiOHeHHe pene P2-1 h P3-1 niKa(J)a Iliy-6 (30Ha 8). 
KOHTaKTaMH pene P2-5 (30Ha 9) OTKmonaeTca nepeKJHonaTejiB B13 HJ\Y, a 
noflKJHOHaeTca u,enB nepeKJnoHarejifl B7 «HacTBiii-peAKHH» niKa(J)a Iliy-6. 

*lepe3 KOHTaKTBi pene P3-2 (30Ha 10) nonaeTca nHTaHHe Ha pene P13 6noKa PC, 
nepeBOfla 6noK PC b pokhm BHyTpeHHero 3anycKa. C 6noKa PC nepe3 KOHTaKTBi 4-5 
pene PI 3 HMnynBCBi BHyTpeHHero 3anycKa nocTynaiOT Ha npHeMO-nepenaioiirylO 
annapaTypy. KonraKraMH 6-7 pene P13 bbixoh ycTponcTBa xpOHH3an,HH 
no^KniOHaeTca Ha cornacoBaHHyio Harpy3Ky R26. 

ynpaBneHHe pe)KHMaMH 3anycKa ocymecTBnaeTca nepeKnionaTeneM B7 
«MacTBiH-p e^KHH» niKa(J)a Iliy-6, o6ecneHHBaa Te tkq KOMMyrauHH b npneMO- 
nepenaiomeH annapaType, hto h npn nHCTaHUHOHHOM ynpaBneHHH. 

12.2.6. IloncHCTeMa ynpaBneHHa BpameHHeM IH1K 

IloncHCTeMa ynpaBneHHH BpameHHeM IHIK npemia3HaHeHa ana 

nHCTaHUHOHHOrO H MeCTHOrO BKniOHeHHa BpameHHfl IHIK CO CKOpOCTHMH 3 o6/mhh 

h 6 o6/mhh, nonaHH npenynpenHTenBHoro cHraana nepe^ BKnioneHHeM BpaujeHHa h 
3aiu,HTBi aneKTpoflBHraTena BpaujeHHa IHIK. BpameHHe ocymecTBJiaeTCfl 
Tpex(J)a3HBiM acHHxpOHHBiM nBHraTeneM Ml (30Ha 13). Ckopoctb BpameHHii 
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3JieKTpoflBHraTejia 700 o6/mhh npH BpameHHH nilK 3 o6/mhh h 1500 o6/mhh npH 
BpameHHH nilK 6 o6/mhh. H3MeHeHHe CKOpoera BpameHHH flBHrarejra floeraraeTOi 
nepeKJnoneHHeM eraropHBix o6motok c TpeyrojiBHHKa (3 o6/mhh) Ha 3Be3#y (6 
o6/mhh). 3neKTpOABHraTejiB Bpamemifl BKJnonaeTCfl He3aBHCHMO ot BKJiiOHeHjra 
npHeMO-nepeflaiomeH annapaTypBi. 

^HeraHiniOHHoe ynpaBJieHHe BpameHHeM ocymecTBJiaeTca c nyjiBTa rmy-4M 
nepeKJiKDHaTeneM B7 «Bpain,eHHe Ka6HHBi» (30Ha 12) h khoiikoh KhI «CHraaji 
npe^ynpe)KfleHHH». npH stom o6ecneHHBaeTca MexaHHHecKaa 6noKHpOBKa 
nepeKJiiOHaTejM TaK, hto BKraoneHHe BpameHHH HeB03MO>KHO 6e3 Ha>KaTH5i khohkh 
npe/iynpe)KfleHHH. MecTHoe ynpaBJieHHe BpamemieM ocymeerBjnieTCfl 
nepeKJiioHaTejieM B6 «BpameHHe Ka6HHBi» Ha niKa<J)y DJY-6 (30Ha 11) TaK>Ke c 
no^aHeH cnraajia npeAynpe>KfleHHa (KHonKa Kh3 niKa(J)a Iliy-6, 30Ha 12). 

npH ^HCTaHHHOHHOM ynpaBJieHHH nepeKJiK)HaTejiB Bl niKa(J)a Iliy-6 (30Ha 8) 
flOiDKeH 6bitb ycTaHOBJieH b nojiO)KeHHe «,ZIhct». npH stom bbikjuohcho pejie P3-1 
Illy (30Ha 8) h ero KOHTaKTaMH P3-3 (30Ha 11) BKJnonaeTCJi u,enB /jHCTaHHHOHHoro 
ynpaBJieHHH. Ha>KaTHeM khohkh KhI nyjiBTa rmy-4M nojiynaeT nHTaHHe 3ByKOBOH 
CHraan no nenn: (J)a3a a HanpiDKemifl 220 B 50 Th,, KHonKa KhI HJ\Y, kojibho 55 
TOKOCteMHHKa, TpaHC(J)opMaTOp Tpl 3ByKOBoro cnraajia . npH Ha>KaTOH KHonKe 
KhI nepeKJHonaTejiB B7 n^y nepeBOflHTca H3 nojio>KeHHa «Bbikji» b nojiOKemie 
«3 o6/mhh». npH stom 3anHTBiBaeTca pejie P21-1 IHy (30Ha 1 1) no nenn: hctohhhk 
+27 B, npenoxpaHHrejiB npl HJ\Y (30Ha 12), KonraKTBi 11-0 nepeKJnonaTejiH B7, 

KOJIBHO 53 TOKOCteMHHKa, KOHTaKTBI 7-8 peJie P3-3 Illy, KOHH,eBBie BBIKJIIOHaTeJIH 

OK3, OK4 6jiokhpobkh CTonopa Ka6nHBi h pyHHoro npHBO^a Ka6nHBi, KOHTaKTBI 4- 
3 n,eHTpo6e)KHoro pejie Y2, ruor J\16, o6MOTKa pejie P21-1, Kopnyc. KoHraicraMH 
4-5 P21-2 pejie P21-1 CTaHOBHTca Ha caMo6jiOKHpOBKy, a KOHTaKTaMH 6-7 P21-3 
(30Ha 12) noflaeTca nHTaHHe Ha KonraKTOp P7 (30Ha 12) no Ltenn: hctohhhk -27 B, 
KOHTaKTBI 3-4 pejie P6-2 UIY, KOHTaKTBI 6-7 pejie P21-3, o6MOTKa KOHTaKTOpa P7 
Illy, pe3HCTOp R12, KOHTaKTBI 21-22 pejie P8, Kopnyc. 

KOHTaKTaMH 21-22 KOHTaKTOpa P7 pa3pBiBaeTca n,enB nnraHHfl KOHTaKTOpOB P8 

H P9 my, HCKJIIOHaH TeM CaMBIM B03MO)KHOCTB BKJIIOHeHHfl HX OflHOBpeMeHHO C 

KOHTaKTOpOM P7. Hepe3 KOHTaKTBI 1-6 KOHTaKTOpa P7 (30hbi 12, 13) no/iaeTca 
Tpex(J)a3Hoe Hanp^DKeHHe nHTaHHH 220 B 50 Th, nepe3 aBTOMaTBi tokoboh 3ain,HTBi 
PI 2-1 h P13-1 Ha o6motkh 3JieKTponBHraTejra BpameHHH Ml, o6ecneHHBaa 
coe^HHeHHe hx TpeyrojiBHHKOM. ^BHraTejiB BpamaeTCfl, Bpamaa nilK co 

CKOpOCTBK) 3 06/mHH. 

HanpH)KeHHe +27 B nepe3 KOHTaKTBI 11-0 nepeKJnonaTejia B7 n^y no^aeTCfl b 
6jiok xpOHH3an,HH 39yO02 nepe3 won VJ\2 Ha pejie KV1 (30Ha 25). Hepe3 
KOHTaKTBI KV1-2 3Toro pejie (30Ha 24) HanpjDKemie nHTaHHH +5 B noflaeTOi Ha 
aneiiKy ^2HK13, BKJnonaiomee (J)opMHpOBaTejiH otmctok a3HMyTa. *iepe3 KOHTaKTBI 
KV1-1 pejie KV1 (30Ha 14) HanpiDKeHHe +27 B nonaeTca Ha BHeniHHe chctcmbi 
CHrHajiH3an,HH npH3HaKa BpameHHH nilK co ckopoctbk) 3 o6/mhh. 

npH ^ocTH)KeHHH pOTOpOM 3JieKTponBHrarejui Ml CKOpoera BpanjeHHa 550-610 
o6/mhh cpa6aTBiBaeT HenrpoGoKHoe pejie y2 (30Ha 11), KOTOpoe KOHTaKTaMH 4-2 
roTOBHT n,enB bkjuohchhh BpameHHH co ckopoctbk) 6 o6/mhh. Pejie P21-1 npH stom 
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ocTaeTCH BKnioHeHHBiM KOHTa.KTa.MH P21-2 h nponon^KaeTca BpameHHe nilK CO 

CKOpOCTBK) 3 06/MHH. 

J\ji% nepexona Ha ckopoctb BpameHroi 6 o6/mhh nepeKJiioHaTejiB B7 n^y 
ycTaHaBJiHBaeTca b nono>KeHHe «6 o6/mhh». IIpH stom CHHMaeTca HanpjDKeHHe +27 
B c pene P21-1, o6ecneHHBaa BBiKJiKDneHHe KonraKTOpa P7 h nonynaeT nHTaHHn 
pene P22-1 U1Y (30Ha 1 1) no Henn: hctohhhk -27 B, KOHTaKTBi 7-0 nepeKniOHaTenfl 
B7 n^y, KonBuo 53 TOKOCBeMHHKa, KOHTaKTBi 7-8 pene P3-3 my, khohkh 
6noKHpOBKH OK3, OK4, KOHTaKTBi 2-4 H,eHTpo6e>KHoro pene y2, nnon J\ 17, 
o6MOTKa pene P22-1, Kopnyc. KoHTaKTaMH P22-2 pene CTaHOBHTca Ha 

CaM06jIOKHpOBKy. KOHTaKTaMH P22-3 BKHK)HaiOTCfl KOHTaKTOpBI P8, P9 (30Ha 12), 
npH yCJIOBHH, HTO KOHTaKTOp P7 o6eCTOHeH (3aMKHyTBI erO KOHTaKTBi 21-22). 

KoHTaKTaMH 1-6 KOHTaKTOp ob P8, P9 ocymecTBJiaeTCH nepeKJnoneHHe o6motok 
3JieKTpOABHraTejia c TpeyrojiBHHKa Ha nBoinryio 3Be3ny (hojiobhhbi (J)a30BBix 
o6motok, coe^HHeHHBix napajuiejiBHO, BKJiiOHaiOTca 3Be3noii), npH stom nilK 
BpamaeTca co ckopoctbio 6 o6/mhh. KOHTaKTBi 21-22 KonraKTOpa P8 pa3pBiBai0T 
H,enB nHTaHHa KonraKTOpa P7, HCKJiBonaa bo3mo>khoctb ero onHOBpeMeHHoro 

BKJIIOHeHHH C KOHTaKTOpaMH P8, P9. 

Hanpa>KeHHe -27 B nepe3 KOHTaKTBi 7-0 nepeKJHOHaTejia B7 n^y nonaeTCJi b 
6jiok 39yO02 nepe3 nnofl V^3 Ha pene KV2 (30Ha 25). C noMomBio KOHTaKTOB 
KV2-2 coxparoieTCfl HanpiDKeHHe nHTaHHH +5 B Ha (J)opMHpOBaTenH otmctok 
a3HMyTa. HanpiDKeHHe +27 B nepe3 KOHTaKTBi KV2-1 nonaeTCJi Ha BHeniHHe 
CHCTeMBi b KanecTBe npH3HaKa BpameHHH nilK co ckopoctbio 6 o6/mhh. 

B aB apHHHBix pe>KHMax pa6oTBi npH neperpy3Ke o6motok nBHraTena 
cpa6aTBiBaiOT pene MaKCHManBHoro TOKa P12-1 h P13-1 Hiy (30hbi 12, 13). 
KoHTaKTaMH P12-2 h P13-2 sthx pene (30hbi 11, 12) pa3MBiKaeTca u,enB 
6noKHpOBKH pene P6 UIY. Pene P6 nonynaeT nHTaHHe no uenH: hctohhhk -27 B, 
KHonKa KhI «C6poc aBapHH», pe3HCTOp R7, o6MOTKa pene P6-1, Kopnyc. 
KoHTaKTaMH P6-3 pene CTaHOBHTCs Ha caMo6noKHpOBKy, a KOHTaKTaMH P6-2 (30Ha 
12) pa3MBiKaeTca n,enB nHTaHHa Bcex Tpex KOHTaKTOpOB, hqm o6ecneHHBaeTca 
OTKHK)HeHHe HanpjDKeHHH nHTaHHa ot nBHraTena. HajKaraeM khohkh KhI «C6poc 
aBapHH» OTKmonaeTCH nHTaHHe pene P6-1 h n,enB BKmoneHHa BpameHHH 
BOCCTaHaBnHBaeTca. KHonKa c6poca aBapHH HMeeTca TonBKO b iHKa<J)y Iliy-6. 

MecTHoe ynpaBneHHe BpameHHeM ocymecTBnaeTca co Hncacj)a Uiy-6 nocne 
ycTaHOBKH nepeKmonaTena Bl UIY (30Ha 8) b nono>KeHHe «MecTH». IIpH stom 
BKmonaeTCH pene P3-1 UIY (30Ha 8), KOHTaKTaMH P3-3 KOTOporo (30Ha 12) 
ocymecTBnaeTca nepeKmoHemie c nHcraHUHOHHoro Ha Mecraoe ynpaBneHHe. 
MecTHoe ynpaBneHHe BpameHHeM ocymecTBnaeTca nepeKmonaTeneM B6 Illy (30Ha 

11) TaK 7KQ, KSLK H nHCTaHUHOHHOe . 

12.2.7. IIoflCHCTeMa ynpaBneHHa nonapH3an,HeH 

IIoflCHCTeMa ynpaBneHHH nonflproaHHeii npenHa3HaneHa ana H3MeHem«i 
nonapH3an,HH 3neKTp OMamHTHBix BonH c nHHeiiHOH Ha KpyroByio h Hao6opOT b 
Tpex oGnynaTenax (1, 2 h 3 KaHanoB) HHJKHeii anreHHBi. OHa BKnionaeT b ce6a: 

6noK ynpaBneHHa nonapH3an,HeH yil-01, pa3Mein,eHHBiH b HH^HKaTOpHOH 
ManiHHe, 
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n,enH ynpaBJieHHH nojiapH3aii,HeH, 3aniHTBi h CHraanH3aHHH, 

TpH ycTpoiiCTBa nepecTpOHKH nojiapH3an,HH Y9-Y11 b nojiflproaTOpax 6noKa 
oGjiynaTejieH OBH-AM-1. 

YnpaBJieHHe nojiapH3an,HeH ocymecTBJiaeTca nHCTaHHHomio c 6noKa YII-01. Oh 
o6ecneHHBaeT BKmoneHHe pokhmob KpyroBOH nojiapH3aii,HH «Kpyr» h hhhchkoh 
«J1hh» pa3nenBHO no TpeM oGnynaTenaM, HHnHKaHHio ycTaHOBJieHHoro pe)KHMa 
«Kpyr» HJIH «J1hH» H HHnHKaHHK) SnnHHTHHeCKOH nojiapH3an,HH «3jijihiit» bo 
BpeMa OTpa6oTKH ycTaHOBJieHHoro pe)KHMa nojiapH3an,HH. TaKHM o6pa30M, CHCTeMa 
ynpaBneHira nonflproaHHeH conepmrr TpH HnenraHHBix KaHana. 

B cocTaB 6noKa YII-01 (30hbi 13, 14) BxonaT BBinpaMHTenB h TpH KaHana 
nepeKJiKDneHHa nojiapH3an,HH, BKmonaiomHe b ce6a nepeKmonaTenB nojiapH3an,HH 
B1...B3 «Kpyr-BBiKJi-nHH», pene P1...P3 h jiaMiiBi HHnHKauHH BHna nojiapH3an,HH 
«JIhh» (jiaMHBi JI5, JI8, Jill), «Kpyr» (JI6, JI9, JI12), «3nnHH» (JI4, JI7, JI10). 
BBinpHMHTenB nHTaeTca Tpex(J)a3HBiM Hanpfl>KeHHeM 220 B 50 Tu, h co6paH no 
Tpex<J)a3HOH cxeMe JIapHOHOBa. CepenHHa btophhhoh o6motkh TpaHC(J)opMaTOpa 
3a3eMJieHa, TaK hto BBinpaMHTenB HMeeT nBa BBixona: +12 B h -12 B. 

Ha nonapH3aTOpax o6nyHareneii hhjkhch aHTeHHBi ycTaHOBJieHBi 
HcnonHHTenBHBie MexaHH3MBi Y11...Y13 (30Ha 17). YcTaHOBKa nojiapH3an,HH 
ocymecTBJiaeTca nepeMemeHHeM (JjTOponnacTOBBix nnacraH nonflpH3aropOB, 
H3MeHflK)in,Hx cnBHr cj)a3 bojih b nnenax nonapH3aTOpa. IIpH hhhchhoh 
nojiapH3aii,HH caBHr (J)a3 non>KeH 6bitb paBeH Hymo h nnaeraHBi ycTaHOBJieHBi y 

CTeHOK BOJIHOBO^OB, npH KpyrOBOH nOJIHpH3ail,HH - CnBHr (J)a3 90° H nnacTHHBi 

BBiBOflHTca b HeKOTOpoe cpenHee nono)KeHHe. Ochoboh MexaHH3Ma aBJiaeTca 
Tpex(J)a3HBiH peBepCHBHBra 3JieKTpOABHraTenB Ml. H3MeHeHHe HanpaBJieHHa 
BpameHHH o6ecneHHBaeTca H3MeHeHHeM HepenoBamifl (J)a3 nBHraTena, KOTOpoe 
ocymecTBJiaeTca c noMomBio pene PI h P2. IIpenenBi ycTaHOBKH (JyroponnacTOBBix 
nnacTHH npH nepeKHK)HeHHH nojiflproauHH ocymecTBJiaeTca kohiicbbimh 
BBiKJiK)HaTenaMH KhI h Kh2. 

BKmoneHHe KpyroBoii nojiapH3an,HH b nepBOM KaHane ocymecTBJiaeTca 
ycTaHOBKoii nepeKJiiOHaTejra Bl b nonojKemie «Kpyr». IIpH stom nonynaiOT 
nHTaHHe pene PI -a 6noKa YII-01 h P2a MexaHH3Ma Yll (30hbi 14 h 17 
cooTBeTCTBeHHo) no Henn: hctohhhk - 12 B, KOHTaKTBi 3-1 nepeKUKDHaTena Bl, 
o6MOTKa pene Pla YII-01, KonBuo 17 (18, 20) TOKOcteMHHKa, HopManBHO 
3aMKHyrBie KOHTaKTBi pene P25-3, P26-2, P26-3 niKa(J)a IIIY-6, rhor J\2, o6MOTKa 
pene P2a Yll, kohhcboh BBiKJiiOHaTejiB Kh2, Kopnyc. Pene Pla 6noKa YII-01 
KOHTaKTaMH 1-3 PI 6 BKJiKDnaeT jiaMny JI4 «3nnHnr» no nenn: hctohhhk - 12 B, 
KOHTaKTBi 3-1 nepeKJiiOHaTejis Bl, KOHTaKTBi 1-3 PI 6, jiaMna JI4, pe3HCTOp R4, 
KOHTaKTBi 2-4 nepeKJnoHarejui Bl, hctohhhk +12 B. 

Pene P2a MexaHH3Ma nonapH3aTOpa 3aMBiKaeT KOHTaKTaMH P26 h P2b <J)a3Bi a h 
6 HanpH)KeHHa nHTaHHH sneKTponBHraTenji, (J)a3a c HeKOMMyTHpyeMaa. ^BHraTenB 
Ml BpamaeTca b HanpaBneHHH ycTaHOBKH KpyroBoii nonapH3an,HH no 
cpa6aTBiBaHHa KOHueBoro BBiKJnonaTenfl, nocne nero n,enB pene P2a pa3MBiKaeTca, 
^BHraTenB ocTaHaBnHBaeTca. Pa3MBiKaeTca TaK>Ke n,enB nHTaHHH pene Pla 6noKa 
YII-01, KOHTaKTBi ero P16 B03BpamaiOTCfl b nono^Kemie 1-2, naMna «3nnHnr» 
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racHeT, a noncBenHBaeTOi naMna J16 «Kpyr». ^nonBi J\8 (J\10, J\12) h J\l {J\9, J\\\) 
pa3#eJiflK)T nenn nHraHHfl naivra «Kpyr» h «J1hh». 

IIpH BKJiiOHeHHH pe)KHMa «J1hh» nepeKmonaTeneM Bl nonKniOHaeTCfl hctohhhk 
+12 B h no aHanorHHHOH nenn BKniOHaeTCfl pene Pla 6noKa YII-01 h nepe3 nno# 
J\\ pene Pla Mexami3Ma Y11. KoHTaKTaMH pene PI 6 n P1b MexaHH3Ma Y11 
H3MeHaeTca KOMMyTan,HH (J)a3 a h b nHTaiomero nBnraTenB HanpiDKeHna, 
o6ecneHHBaa ero BpameHHe b npOTHBonono>KHyio CTOpOHy no p a3MBiKaHna 
KOHu,eBoro BBiKJHOHaTena KhI. BtiKJiiOHeHHeM pene Pla Mexami3Ma Yll 
ocTaHaBJiHBaeTca nBHraTenB, a BbiKjnoneHHeM pene Pla 6noKa YII-01 racHeT naMna 
JI4 «3nnnnr» h 3aropaeTca naMna JI5 «JIhh». 

IIpH KOpOTKHx 3aMBiKaHHax n neperpy3Kax sneKTponBHraTena nonflproaTOpa 
Ml cpa6aTBiBaeT cxeMa 3ain,HTBi Y5 (30Ha 14), ycTaHOBnemraji b n,enn nHraHHfl 
flBHraTena. IIpH cp a6aTBiB aHHH cxeMBi Y5 3aMBiKaiOTC5i ee KOHTaKTBi 5-6. IIpH stom 
BKJiK)HaeTca pene P25-1 IUY no n,enn: hctohhhk -27 B, o6MOTKa pene P25-1, 
KOHTaKTBi 5-6 cxeMBi Y5, KHonKa Kh4 «C6poc aBapHH nBnr. nojiap», Kopnyc. 
KoHTaKTaMH P25-2 3Toro pene BKJiK)HaeTca pene P26-1 h naMna JI14 IUY « ABapHH 
flBHr.nonap.)). KoHTaKTaMH P25-3, P26-2 h P26-3 pa3pBiBaeTca n,enB 
nHCTaHHHOHHoro ynpaBneHHa Bcex Tpex nonapH3aTOpOB. 

C6poc aBapHH ocymeerBnjieTCJi KHonKoii Kh4 (30Ha 15). IIpH stom pa3pBiBaeTca 
H,enB nHTaHHa pene P25-1 h P26-1, nepe3 hx HOpManBHO 3aMKHyTBie KOHTaKTBi 
CHOBa 3aMBiKaeTca n,enB nncTaHnHomioro ynpaBnemra nonapH3aH,HeH. 

12.2.8. IIoncncTeMa ynpaBneHHa HaKnoHOM aHTeHH 

IIoncncTeMa ynpaBneHHH HaKnoHOM aHTeHH npenHa3HaneHa nna 
AHCTaHHHOHHoro ynpaBneHHH HaKnoHOM aHTeHH (He3aBHCHMO hh^khch h BepxHeii 
aHTeHHBi) b CTOpOHy nono)KHTenBHBix h OTpHH,aTenBHBix ronoB MecTa 
OTHOCHTenBHO yeraHOBOHHBix yrnoB MecTa aHTeHH. YeraHOBOHHBie yrnBi MecTa 
HH)KHeH aHTeHHBi +3,5°, BepxHen +10,5°. HyneBBie noKa3aHHa CTpenoK 

HH3HKaTOpHBIX CenBCHHOB COOTBeTCTByiOT 3THM yCTaHOBOHHBIM yrjiaM. HaKnoH 

HH^KHeii aHTeHHBi ocymecTBnaiOTCH b npenenax ot -4,6° no 4,6°, BepxHen - ot - 
7,9° no +4,6°. 

^HcraHHHOHHoe ynpaBneHHe HaKnoHOM aHTeHH h KOHTponB ocymecTBnaeTca c 
naHenn nHcraHHHOHHoro ynpaBneHHa imY-4M niKa(J)a ,ZiyC-4M h 6noKOB 
ynpaBneHHa HaKnoHOM YH-I, YH-II niKa(J)a HKO-2M (30hbi 17-19). 
HcnonHHTenBHBie npHBonBi HaKnoHa aHTeHH pa3Meni,eHBi b MexaHH3Max KanaHHa 
MK-I, MK-II, MexaHHnecKH CBjnaHHBix c aHTeHHaMH, h ocymecTBnaeTca c 
noMomBio Tpex(J)a3HBix peBepCHBHBix acHHxpOHHBix nBHrareneii. 

^HCTaHHHOHHBiH KOHTponB yrnoB HaKnoHa KajKnon aHTeHHBi ocymecTBnaeTca 
npn noMomH HH^HKaTOpHOH CCII, cocToamen H3 cenBCHH-naTHmca h cenBCHH- 
npHeMHHKa. Chctcmbi ynpaBneHHH HaKnoHOM h KOHTpona hhjkhch h BepxHen 

aHTeHH O^HHaKOBBI. 

B naHenn imY-4M ycTaHOBneHBi nBa nepeKmonarenji: B14 (hh^khch aHTeHHBi) 
h B15 (BepxHeii aHTeHHBi) Ha Tpn nonoKeHna: «BBepx», «bhh3» h cpenHee 
(J)HKcnpOBaHHoe nonojKemie, npn kotopom sneKTponBHraTenB BBiKmoneH, h nBa 
cenBCHH-npHeMHHKa Ml, M2 (Hn>KHen h BepxHen aHTeHH), och kotopbix BBiBeneHBi 
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Ha niKaJIBHBie yCTpOHCTBa «AHTl» H «AhtII». POTOpBI CeJIBCHH-npHeMHHKOB 

coe^HHeHBi nocneflOBaTenBHO h 3anHTBiBaK)Tca HanpiDKemieM 220 B 50 Tu,. 

B 6noKax YH-I (uhtkuqu aHTeHHBi) h YH-II (BepxHeii aHTeHHBi) niKa(J)a HKO- 
2M ycTaHOBJieHBi aHajiorHHHBie 3JieMeHTBi - b kslukjiom H3 hhx nepeKJHOHarejiB h 

CeJIBCHH-npHeMHHK CO niKailBHBIM yCTpOHCTBOM. 

B MexaHH3Max KanaHHfl pa3MemeHBi 3JieKTpoflBHrarejiH MK-I, MK-II h ccjibchh- 

flaTHHKH C^-I H C^-II. POTOpBI CeJIBCHH-^aTHHKOB 3aiIHTBIBaK)TC5I nepeMCHHBIM 

Hanpa>KeHHeM 110 B 50 Tu, nepe3 TpaHC(J)opMaTOp Tp3 niKa<J)a HIY-6. PoTOpHBie 

06MOTKH CeJIBCHH-^aTHHKOB H CeJIBCHH-npHeMHHKOB 3aiIHTBIBaK)TCH nepeMCHHBIMH 

Hanpa>KeHHe ouhhx h Tex tkq (J)a3 - a h b, hto aBJiaeTca ycnoBHeM pa6oTBi 

HHflHKaTOpHOH CCII. ^Be CTaTOpHBie 06MOTKH CeJIBCHH-^aTHHKOB COe^HHeHBI 
CTaTOpHBIMH OTMOTKaMH CeJIBCHH-npHeMHHKOB Hepe3 KOJIBHa TOKO CB eMHHKa 31, 33 

h 39, 41, a TpeTBH o6motkh - nepe3 o6mee kojibho 3a3eMJieHH5i. 

IlepeKJiBOHaTejiH ynpaBJieHHa nyjiBTa n,3y-4M h 6jiokob YH-I, YH-II 
BKJiiOHeHBi napanjienBHO h ynpaBnemie HaKJiOHOM mokct ocymecTBUHTBca jik)6bim 
nepeKJnonaTejieM. Tpex(J)a3HBie o6motkh ^BHraTeneH MexaHH3MOB KaHamra 
3anHTBiBaK)Tca ot Tpex(J)a3HOH cera 220 B 50 Tu, h peBepCHpOBamie hx 
ocymecTBJiaeTca H3MeHemieM nepeflOBaHHA <J)a3 npH nepeBO^e nepeKJHOHaTejieii H3 
nono)KeHHa «BBepx» b nonoKeHJie «Bhh3» h Hao6opOT. H3MeHeHHK) nepeflOBaHHA 
no^BepraiOTca (J)a3Bi a h b, a cj)a3a c HBnaeTca HeKOMMyrapyeMOH. HanpjDKeHHJi cj)a3 
a h b nepe3 KOJiBua TOKOCBeMHHKa 27, 29 h 36, 37 nonaioTCJi Ha CTaTOpHBie o6motkh 
flBHraTeneH. 

IIoflCHCTeMa ynpaBJieHHH HaioiOHOM (o6motkh flBHrarejieii) hmciot TOKOByio h 
TennoByio 3ain,Hry c iiomoiiibk) pene P27 h P26 niKa(J)a IIIY-6 h b aBapHHHBix 
cjrryauHflx aBTOMaTBi 3am,HTBi BBiKJHonaiOT 3JieKTpOABHraTenH. 

12.2.9. IIoflCHCTeMa ynpaBJieHHa pa6oToii 6jiokob HC^H, 

H CHHXpOHH3ail,HH 

IIoflCHCTeMa o6ecneHHBaeT nHCTaHHHomioe h MecTHoe BKJiiOHeHHe (J)hjibtpob 
HHII, ynpaBJieHHe npneMO-nepenaiomeH annapaTypoii b cneHHajiBHBix pOKHMax 
3am,HTBi ot CHC, a TaioKe BKraoneHHe BBinpflMHrejieii 6jiokob annapaTypBi h 
3am,HTy hx b aBapHHHBix pe)KHMax. 

C naHenH n,Ziy-4M o6ecneHHBaeTca nHCTaHHHomioe BKraoneHHe (J)hjibtpob 
HHII. OnnBTpBi HHII BBinonHeHBi Ha aneiiKax ,ZI2XK26. Ohjibtpbi HHII hmcbotch b 
6noKax BBiHHTaHHH 39KM01 annapaTypBi HC^H, h o6ecneHHBaiOT 3ain,Hry ot HHII 
b KaHane axo-CHraanoB 3 A h b 6noKe xpOHH3an,HH 39YO02 (nBe hhchkh ^2XK26) 
Ajiji 3am,HTBi ot HHn b KaHane ono3HaBaHH5i. 

^HCTaHH,HOHHO c noMOiHBio TyM6nepa Bll «Ohjibtp» HJ\Y (30Ha 20) 
BKJiiOHaiOTCH Bee (J)hjibtpbi 6jiokob 39KM01 h 6noKa 39YO02. npn stom 
Hanpa>KeHHe -27 B nepe3 KOHTaKTBi TyM6nepa Bll, kojibho 8 TOKOCBeMHHKa 
TK03/1 nocTynaeT b 6jiok 39 KM02 (30hbi 21, 22) Ha nepeKraonaTenB SA2 «MecTH- 
AHCT» h b nono)KeHHH «,ZIhct» npoxonHT nepe3 KOHTaKTBi 3-1 nepeicjiiOHaTejia, anon 
Ha pene KV2. Hepe3 KOHTaKTBi 3Toro pene (30Ha 21) Hanp^DKeHHe +27 B 
nonaeTCji Ha hhchkh ^2X1026 6jiokob 39KM01 (30Ha 24) ^jih hx BKJnoHeHna. 
HanpH)KeHHe -27 B nepe3 TyM6nep Bll n^Y no^aeTca TaK>Ke b 6jiok 39YO02 
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nepe3 ppon VJ\6 Ha pene KV5 (30Ha 25). KoHTaKTaMH KV5-1 (30Ha 24) 3aMtiKaeTca 
uenB BKJiiOHeHHH aneeK ,ZI2XK26 6noKa (b nono>KeHHH nepeKraoHarenfl SA8 
«Pa6oTa»). 

TaKOBO nHCTaHUHOHHOe BKJIKDHeHHe (J)HJIBTpOB HHII. MeCTHOe BKJIKDHeHHe 

(J)HJiBTpOB ocymecTBJiaeTca b 6noKe 39KM02 ycTaHOBKoii nepeKHK)HaTejia SA2 b 
nonoKemie «MecTH» h (JmnBTpBi HHII BKJiiOHaiOTca TyM6nepOM SA1 (30Ha 21) 
«0hhbtp». KpOMe Toro, npH mccthom ynpaBJieHHH HanpiDKeHHe +27 B nepe3 
KOHTaKTBi 2-1 nepeKJiiOHaTejiH SA2 nonaeTCJi Ha pene KV1 6noKa 39KM01 (30Ha 
24). KoHTaKTaMH 3Toro pene BKmonaeTCH cxeMa nepeKJHoneHHa kohtpojibhbix 
CHraajiOB (chhxp, Henp, 6eryin,HH) h o6ecneHHBaeTca pe)KHM KOHTpona 
<J)yHKH,HOHHp ob aHHs annapaTypBi UC^II,. B 6noKe 39YO02 BKmoHemie (JmnBTpOB 
HHII ocymecTBnaeTca ycTaHOBKOH nepeKJiKDHaTena SA8 «Ohjibtp» (30Ha 24) b 

nOJIO)KeHHe «KOHTpOJIB» C nOnCBeTKOH BKJIIOHeHHfl CBeTOAHOflOM }ij\7. 

B aneHKe (J) op MHp o b aHH>i ynpaBJiaK)Hi,Hx HanpjDKeHHH cnenpejKHMOB ot CHC 
,ZI2HK13 6noKa 39YO02 (30Ha 25) (J)opMHpyeTca HMnyjiBC «EnaHK 1» Ha Bpeivia 
3anpeTa H3nyneHH5i, c noMOiiiBio KOTOporo BKmonaeTCH pene PI nyjiBTa imY-4M 
(30Ha 10). KoHTaKTBi 3-4 3Toro pene (30Ha 3) pa3MBiKaiOTC5i, hqm o6ecneHHBaeTca 

BBIKJIKDHeHHe BCeX npHeMHHKOB Ha BpeMa OTCyTCTBHa H3JiyHeHHH. HMnyjiBC «BnaHK 

1» nonaeTCfl TaK>Ke nepe3 kojibh,o 59 toko cb eMHHKa h pe3HCTOp R14 Ha pene P12 
6noKa PC (30Ha 10). C noMomBio 3Toro pene o6ecneHHBaeTca MHHHManBHO e 
3HaneHHe onopHoro HanpiDKeHHH, yeraHaBnHBaiomee MHHHManBHO e 3HaneHHe 
HanpfljiceHHfl Ha HaKonnrenBHOH nHHHH MonynaTOpOB nepenaTHHKOB, He 
npHBonflm.ee k cpa6aTBiBaHHK) MaraeTpOHOB. 

B 6noKax UC^U, h CHHxpOHH3au,HH npeflycMOTpeHBi cxeMBi 3am,HTBi 
BBinpaMHTeneii. BBinpflMHTenn BKmonaiOTCfl nepe3 cxeMBi BKmoneHHA. CxeMa 
BKmoneHHa o6ecneHHBaeT BKmoneHHe BBinpaMHTenen nonaHeii Ha hhx nHTaioiHHx 
HanpH>KeHHH h 3ani,HTy BBinpaMHTeneii b aBapHHHBix pOKHMax. Bee ocHOBHBie 
BBinpaMHTenn 6noKOB annapaTypBi: +5 B, ±12,6 B, +27 B, a b 6noKe nHTaHHH 
39BO01 erne h +40 B CTa6HnH3HpOBaHHBie. KajKnBiii CTa6nnH3 aTOp ocHanjeH 
cxeMOH onpeneneHHA HeHcnpaBHOCTH, npeflCTaBnaioni,eH co6oii noporoByio cxeMy, 
KOTOpaa npH aBapHH OTKpBmaeT THpHCTOp. Ha cxeMe pnc. 12.2 noica3aH rjw 
npHMepa ohhh CTa6HnH3aTOp 12 B. CxeMa onpenenemifl HeHcnpaBHOCTH ynpaBnaeT 
THpHCTOpOM YJ\6 (30Ha 23). CxeMa BicniOHeHHfl (30hbi 22-24) coctoht H3 pene Kl, 
o6ecneHHBaiomero HanpiDKeHHe nHTaHHa Ha BBinpaMHTenn, pene BBinann enraana 
aBapHH K3, K4 h pene c6poca aBapHH K2. 

npH BKnK)HeHHH 6noKa 3anHTBiBaeTca pene Kl no neroi: hctohhhk +27B, 
KOHTaKTBi 1-2 pene K3, o6MOTKa pene Kl, hctohhhk -27 B. OnHOBpeMemio 
HanpjDKeHHe +27 B nonaeTca Ha cxeMy onpenenemra HeHcnpaBHOCTH nna ee 
BKmoneHHa. KoHTaKTaMH 2-3 h 5-6 pene Kl 3aMBiKaeTca nenB nHTaiomero 
Hanpa>KeHHa Ha BBinpHMHTenn. 

npH HanHHHH HeHcnpaBHOCTH OTKpBiBaeTca THpHCTOp WJ\6 h BKmonaeTCH pene 
K4 no n,enH: hctohhhk +27 B, KonraKTBi 1-2 pene K2, o6MOTKa pene K4, nnofl V^V, 
THpHCTOp VJ\6, hctohhhk - 27 B. KoHTaKTBi 2-3 pene K4 o6ecneHHBaiOT 
BKJiiOHeHHe pene K3 no neroi: hctohhhk +27 B, KOHTaKTBi 1-2 pene K2, o6MOTKa 
pene K3, KOHTaKTBi 2-3 pene K4, hctohhhk - 27 B. KoHTaKTaMH 4-5 pene K3 
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CTaHOBHTca Ha caMo6noKHpOBKy, a KOHTaicraMH 2-3 BKJiiOHaeT n,ent CHrHajiH3an,HH 
aBapHH, npH 3tom HanpjDKeHHe +27 B nepe3 nnofl Vfll nonaeTca Ha pene P30 UIY 
(30Ha 16) h Ha naHent II^Y^M ana noncBeTa naMnbi J14 «ABapmi HIIK». 

C6poc aBapHH npOH3Bonirrc5i nHCTaHHHOHHO c naHenH n^y-4M khoiikoh Kh2 
(30Ha 20) b nopanKe, H3Jio>KeHHOM b n. 12.2.4, npH 3tom pa3ptiBaeTca n,ent cxeMBi 
BKJiK)HeHHa c noMonnno pene KV1 niKa(J)a 39K02 (30Ha 22). MecTHO c6poc aBapHH 
ocymecTBJiaeTCH KHonicaMH SB1 «C6poc» b 6noKe 39KM02 (3cma 21) h b 6noKax 
39KM01 (30Ha22). 

Pene K2 cxeMBi BKJHoneHHa (30Ha 23) nonKmoneiio nepe3 KOHneHcaTOp CI 
6ojibhioh eMKOcra, KOTOpBiH nocne BKJiK)HeHHa 6noKa 3apa^HTCH no uenn: 
hctohhhk +27 B, KOHTaKTBi 4-3 pene KV1 niKa(J)a 39K02 (30Ha 22), KOHTaKTBi 1-3 
khoiikh BS1 «C6poc», o6MOTKa pene K2, KOHneHcaTOp CI, hctohhhk -27 B h 
nocne 3apana ero tok nepe3 pene K2 npeKpamaeTCfl. npH Ha>KaTHH khoiikh SB1 
KOH^eHcaTOp CI pa3p5DKaeTC5i Ha Kopnyc, ynep^KHBaa bo BKJiiOHeHHOM coctoahhh 
pene K2. Ero KOHTaKTaMH 2-3 pa3pBiBaeTca uenB CHrHanH3aHHH HeiicnpaBHOCTH, 
OTKJiiOHaiOTCH pene K4, K3, aBapHH CHHMaeTca. TaKHM o6pa30M, pene K2 
BBinonHaeT (|)yHKHHio khoiikh, oGecneHHBaiomeii c6poc aBapHH. 

AHanorHHHBie cxeMBi BKmoneHHa HaxonaTCfl b 6noKax 39KM02 h 39BO01. 



